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Abstract of JP 2003273473 (A) 

PROBLEM TO BE SOLVED: To obtain an active 
layer and an element sjtructure having excellent light 

emitting efficiency in a short wavelength region of 
380 nm in a semiconductor element, particularly in a 
light emitting element using a nitride semiconductor 
and a laser element. ; SOLUTION: In the 
semiconductor element of the structure that an 
active layer 1 2 of a quantum well structure including 
a well layer 1 and a barrier layer 2 is sandwiched by 
a first conductivity type layer 1 1 and a second 
conductivity type layer 12, a first barrier layer 2a is 
provided at the side of the first conductivity type 
layer 1 1 and a second barrier layer 2b is provided at 
the side of the second conductivity type layer 12 
sandwiching at least one well layer la in tlie active 
layer, the second barrier layer 2b has band gap 
energy which is smaller than that of the first barrier 
layer 2a and the barrier layer is asymmetry. iVlore 
preferably, since a carrier confinement layer 28 
having the band gap energy larger than that of the 
first barrier layer 2a is provided in the second 
conductivity type layer 12, a band structure opposed 
to a non- symmetrical structure of the active layer is 
provided in each conductivity type layer sandwiching 
the active layer. ; COPYRIGHT: (C)2003,JPO 
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mimmmm. m2mmmmtx-mttifz 
V. mmimmmmizmimmt. mm2m 

mmt -rumm i mmm-mm^. 
[ imm 3 ] mMmm\Hmmm tix. miem i 

mmmxhi z t mmbtiimm i xii2tm<n^ 

I nt<m4 ] mmm 2 mmmi\ ■immfHx*m 
imzMm^ixfzmxhi:! t ^r^imttmi^m 1 nm 

[ m^m 5 ] mtm 1 mmmmti^. mies 1 mm 
m^me] mim2mmmmti^. mm i mmis 
[ if jRii 7 ] ffifim 2 »«§ii*i . mim i copimi 

F-T$nT ^ i; ^!|tafctl.i««3a6X{i7i£« 

[»*Ji 1 0 3 luiEm 1 <7)mmt . m2ff)mmmt 

K^>"/rx^Vk^-M)?)-', 0. 02eVjJl±T' 

hiztmmtti imm i nm 9 im<^mm^m 

{ imm 1 1 ] mmmmiiK #fi ^mm^t h ^ 
mm.'f-^ptmxh d , ffriB^ 1 (rmmm t ^ 2 coPtM 
1 1 <^rmz . m 1 ^^^piMii , ^ 2 «ptMJi ^ 
ixmm^iifzif^^^m^ti. imui^mi)^ m 



#'(ti: t-sfi5}<ii 1 1 otmcomm^mw-m'?-. 
{ m-m. 1 2 ] fjiBrti5^MJiA\ ^ 2 mtrnmi d 

imm 1 3 ] iWBS 1 mmifi. m^mwrn 

i-^mmi ixiii 29m<^mm^mmT. 
imm 1 4 ] mmmmti^. m.immm-i^^j:t 

^*L. m2»«M«*^a«#»#:*#tl>¥9#:« 
^{zis^^X. 

B?3B#FJi*^. GaN^L<{i:, G aN J: 0 i;A>KJf- 

^■yrx^.;i.dr'-o;^^^rA 1 ?:^tsmim^mm-^ 

tch Z k mmk-trnm 1 1 3KM(r>mwm 

{ tmm 1 5 ] mimpmcrMmf . o a n , a u 

G a , _ ^ N ( 0 < X g 1 ) , A 1 I n y G a 
,_,_j,N (0<xSK 0<ysJK x+-y<l) 

<r)\-^tfit-x'hhzk rmrctumm 1 4ia«i0iii 

[flSiHl 6 ] ME|i«Mii«aj?iciO^\ A U I riv G 
ai_„_^N(0<ugK OSvSK u + v< 

1 ) x'hh z k ^mik-fm-Mm 1 4X{± i siEaco 
1 7 ] miEffie**^ sftw»**^^.^r^ 

^*L. m2m'm.m-bmim^mw^mi^Mm 

-r{zii.\\x. 

fliS#Fii<7)|M*\ I Ga 1 _ , N ( 0<z< 
1 ) XM. tuiePflll<7)|M/ti\ A U I Ga 
,_,_,N(0<uSl. OSvSK u+v<l) 

1 8 ] frlES 1 COPfMflcOA 1 Vlaliibu . 
mrf E#FJ1« A 1 ilaliit X t CO^*^- 0 . 1 lil± , u - X 
■^0. lt"3bl>;t^mi:t-|>fl*lI147^Ml TIB 

mim 1 9 ] iiiE^ i (^^mwm. m2<nmm 
ffy)f^£< k t-*>&^\ A 1 ^^tsmm^m-ht£h 
z k ^m.k-tm-m iAm.\ stm<r>^im 

inm2 0 ] HuiE^ 1 mmm<Dmii^. iriE^2 
mmmmMx *) h4-^^\.^zk^miktiimm6 

[ imm 2 1 ] mim i mmMmmt^ 3 0 a&± 
1 5 0 mT<7)mmxhhz k ^"iimkthtmm 1 n 
^2 oiBlfeo^ftWS**^. 
[ ii^uii 2 2 ] MiBig 2 mmmmMfj^ 5 0 Aiy,± 
3 0 0 AaT<7)imxh hzkmmkth imm 1 7^ 
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m2 itmcomim^mm^. 

m 1 mmmm^'y -y rmm i crt^mmx o t a- 

7 >y H 2 i7)^^#:lJ: 0 i> A' y F 7 7-x 
='r-*s^^V^it ^WSi:tl.if«3l6;^^2 2iEiScO 

^-mwm^^-ri> ^ t ^^^st-r 1.11*1157^^2 212 

[11*112 5 ] f!iB^2»«Mll*](ci§(ti5iifc7l:;^?' 

;l/^--«/jN$ V 2 (7)iti»#;S^*r § i fc i; t 
I. if JRII 2 4 Kiic7)#^*»*«i^, 

[ itsRii 2 6 ] mim 1 - m 2 <^)^mm 
«^-^< i t>-:&j&^. A 1 ^ttimm^miu-ii>^x 

0 , ^A 1 &-g-t^MMi5¥»*c7)A 1 M^ait-i)K mtm 

^m^mm^i^tc^m 1 mmm(7)A 1 &iiJt i "9 t^j-^ 

$v^i i: ^»®fc-t.&if*:ii2 4X{i2 5f5«»a-fbft 

*«#=«^« 

imm 2 7 ] mim 1 mmtiK buie^' 9 -y fa 

[0001] 
[0002] 

LT a fe L E D cotf ft . * F U V ^-"^ 7 <?)S«a'fkll« 

J: D . J; 0 j; ^ 3 7 5 n mOT^Ol&ifc 

[0 0 0 3] ffi*, GaNJ^^*^fcLT{i. I nG 

I nGaNi-mMfti^m^Ftm^m^tixa 

icOI nGaNSrg14«fc-tl.^«^-C{i±fM 

jft«cO^^||ilt-I./^fc(C{±, I nc7)«)tih^i!'-4'< 

f S£^S*^*I.<. L*^L=5r*^''^, I nc7)|Mlt<30«^i'-(c 

if-^x. mmA< I nGaN*^-|i3feL^r<^'3. r«« 

mfJ^mmi. ^OIS^, L— 1f 11^*^3 so nmJ^lTT- 
[0004] 



3 8 0 nmiyTT1i;#tS«*ra««±#*^'mi> i: 

[0005] tfz. A 1 GaN^f<7)A 1 Sr^tfSftfti 

M^r 0 . A 1 S:#t?a-fCft^^**ffli,^l. h.^y-v? 
m&L^-t<. i^y-^'^<rMMm<r)mMthm^j: 
0. *^ffi«i;^rl.t<7)T'$)0. ^y-/^<r>^^mit 

„ ; ±3* U^C 3 8 0 n mJilT^#,T^^-^^<7) 
iS'ttii&.fflV^it^^^. l-— tf'»^fcfcV>Tii. Al 

•y rx:t-..;L'^- ^^1^ < -r -I) ^^t-^ htz>^. vStt 

■hK -txhvtLfz^ y >y ^^^commmmr^i^c^t 
>k ') - ; c^)fzi6 . Mis*fb fc 7 7 -y ^ ^iPjjih t itmm 

fc. M«fi-ftfcfc^, >T . G a Ntt 3 6 5 n m (C^fctOPSlR 
mJ: D i> 1 0 nm«itm«:RV^««-C% 
ftV i . ±ie 3 8 0 n mJ^TiO 

[0006] mix . ±:ili-zX 0 . V—f 

m. mm. pmmmzmm^irtzmm^^ixv^i 
i)K z 0)^^ n mm(r)m^B\i^:mit£ hcobth sm*^ 
hh. -Ijx. ±i^irzXoiz. A 1 ^^tsMitm^m 
m\ imA 1 ^^ttc^mim^mmzitKx. ±^ 
<'^^Bmmttm,mzh d . ^itmizcoxd^j:mm 
mmtiBm\ a i ^:^tsmim^mmTmt 
IX I ni^tsm.m^m^m^^x. mmmwm: 
izximm:b<mtmmuzKi. Aitristimm 

mmizmiX. GaN^rfiOAl^*i=5rV^fi-ft 

^^mmm'fx^^mc^mm. mm:h<r>mmmm 
IX. v-HfB^*i:"«^A 1 i^tsmmmmm 

"f-mm (CIS mzmmxm^ mm mmmo: 

{zi-iv^x. A\^%tti:vmmwmwii. mMmh. 
^rD- m'fmmzmv^hzttlmtL<t^:<. ^coytz)^^ 
m^mmt. utA.Efj^A i ^■'^tim.im^mmm 

^^hZbhtcn. lil^Ltzm^. ^yy^com-i^zi 
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[0007] 

(^xhh. mz. mimmm^o^z^ 

com-im^mi^^m^^za^^x . 'tim. m^wmz 
mixf^mmimi^mi^tih(Dxhi , 
[0008] #Fit Pfsi t ^^t^i^p^pmmco 
mmt<. mirnvmrn. mimwmMkxmttLfzm 

Sffl^**^ 02 ( a ) t^t-J; 0 (C 
TgP*;??'^ HJi2 6. ±a53e;i?-^ FJi 2 9 <7)ratJgtt 

Ji 2 7 imifi^fifzmm^^-t^ h<r)X'h d . 

■^WAW<b<r>^ yym25, 3 0*^, tK^M HJi J: D 
tvSttJl*^^>«tLTifefiit$fL. ±§15^^ y .y Ffl 3 0 tvS 
ttJi 2 7 COPBlt±i57e^'^ Kl 2 9 , Tf5^ y -y FH 2 

5 i:vSttJi2 7bcomzm-i i^Mfmiihivmmy 
mme (b) t^-ti^t. mi»«MiiL-c. ^ 

^ y Tf±A, y Tm3M)Jifc^rSJl 2 0 2*^m(t^> 

ti. m2mmmmtLx. ^^yTaAii2 0 5. 
y rmiT^m 20 a i\ ^tLmim^ti. m 1 mmm 
mtim2mmmm<nxdiz^ ^^vrm&i^mt^^v 
Trmi^mti^^k^ximx'miS.^fix\<^xi,B=< . m 
2mmmmt\ ^A-yriiAt^^yrwai^^^fo^ 

[0009] mimM27msmmm2t ix. m 

3(a),Bl3(b),ia5(a) XlXHS {h) t,Z^s 
ti 0 fc. ij'-^< 1 1 -PO#Fl 1 ^fi^tf J: a ^ 
ifiOl^MJl, ^2col«SJi*qSftf>ti. msimimmM 

mm^zm 1 ^oitsii: , mmmm9mmLmzm2m 

mmb. mm'-otii.tm-z. m2(r)mmmt\ mi(^ 

mmti-i.: Mmm±. us (a) , us (b) , i 

5(a) Rl/m5 ( b ) iZ7rstiyCf)X-h 0 . iSttll*] 

tBjtE«$:fi7^cm 1 mm 2 a . S2 optas 2 b t 



M« 2 b iOA> .y 7"x;TVl'df-5: . m 1 mm 
2 aOA> yrx;TVk^- (I14'£7)*JI5 3 ) i 
0^h§<t--5.;tT-\ ia*^0laf*^O^-vyT«-&5 2 

i 0 tm2»mMsti*»f>«^-r y raA^ffiax-i i> 

X. nmmmmimmM. pmm^m2mm 
ku-zmmi<zii\^x. ^^-i\^<rMWimm'?-^zit^ 
T/hS < . pS^^ y rcovstt$t/hs v^M^fc^'y 

u-^'m^fi^zh-^xit. 112 (b) 
1 mmm 2 a t iia-pi t a 1 ?ijiit ( 
5 0 ) J: D 1^ . A 1 Mihit^4^^ ^^Mtixm2 mm 
m2h-ms-\iMmztmhfii^tx\ '&m&T-m 

±L. -:^T. mimmmx 0 ^ A 1 vlJIibw/h^v^ 

m2mMmmm''-^tLiztx\ ^^i,zmttitz#p 
1 ^^timm^mmzxiEmn^4^^< a>f 

^^-yrc7)tA-r;^2:ffiMT"#l.i:#i.^>^l, #F«ti5 
[ 0 0 1 0 ] m 1 »mMS*\ nMJl-C* 0 , fflrtE»2 

pmmxhtbmz. mimmm. m 
Ji- m2»«M«c7))H{caji$ix-rv^i>ii:T-\ mmm 

p w^*! 1 1. ^ fww#*«^ t *3 ^ ■> 

XVX. mUzX'Az. .-g-^^yr^tt^-S^^LT. p 

Mifc=s:i.^2#mffi]i*^^>vStt)i^vo='f^ yrcoaA 

&l!f3i>5rtc7)tx'#^, ^^c, A 1 ^^tfa«^W4f 

fiM-r 2 c?3Ptsi« A 1 ?iB^Bit^ . -f^^m 1 oPt 

MiiJ; O^hS < . ?gttSco±tJFM$ii|, pfjliico 

[0011] km, 1 mmm. %2mmM<r)m.m 
nx<miWizii\rz. mtm'mnmm^hLx. m 
%im.\m.wf. si^«aJioftts<tiE«^ 

m^2m^tK m2#«ajiioftt3e<cse 
w&itfznmmxhh:Lh\,z^'^ . k}&Lfz%2mm. 
scj;?.m2^^ji*^^>co^^yTaA^*[6i±, ^ 
1 mm. ^zxi^m^u rff^mmm. im^tzm 
itfcT^. w,\mm.m. ii2cop*M«^aig^fttoi> 

[ 0 0 1 2 ] , 05 ( a ) S.y'115 ( b ) t^Rt J: 

3(c. m2mm2\-ym'&:m\2Hzi-i\^xM.m 
{mzWMMitmxhhztx. 14 (b) tTK-tia 

(c. »2co|^aS2 b J; '9MiJt#F®^^i;-*^J)l>«^ 
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jtc^vSttJlt^-l.. ^ir*)*>. ^SttJii*iT\ Si'hStfi 

a-r.&®ic^»SJi. »2(ottSJifcc7)^tcg(t'?>ii^c 

[0013] MES 1 ^^Jlt . Mem 1 iOWMJl J: 

J)|>A 1 GaN^vSttiitfcV^T.. mfJ*^. ^-^U 

m&Tli. 113 ( a ) , US ( b ) , 1 5 ( a ) Rtm 
5(b) IZif^-tJ: d fc, vSttl 1 2 rtc^m 1 «OPfM« 2 
a i; D •yrx:t.;l^^-cr)yh§v^» 1 co^^m 

*1 2 6 Srm 1 ^HMS 1 1 mifl ^ 1 1-, ISifHtt^ 

I.. iO«3ttfcv»-c. #»SWT-&l.<7){i, ±jit 

v^TJi. ^i'-^r<fci)GaNi:li|t*\ ^tlX>^i>±^^^ 
A>h'di=-^.y7°x^.;Pdf_^^A 1 ^^tyg-ftW^ 
02 (b) C^-r^at. »l<7)I^S«2a 
OA 1 il^it i D'h^V^A 1 ?I^J:bT^ 1 C0i|i«#c)i2 

em&i. Mmmi±mmco « ^ fh i > ^ c: t -/j^' 

T-^l.. »l<^PfMiito^^'C^, ±fefMoMMW 
li. m L< {i:#F«J; ^ FJf> •yrx^vl.df- 

JM'-^coMj^^^^ uraxifc Lxmmt. mmm 
A 1 ^■^timim^mmm^'^'^ti. #tt<ttA i 

Ga, -,N (Ogx<l) &fflV^|,i;i!!ftLV«B^Btt 

[0014] ±.Mmmzi}aix. mzmtKii. %2 
zi«M«i*nc. ig 1 mmmi- o t>^N'> -y rx^. 
;u^-«o±#^jf-^'jrKjii6«&igtt§rtT', igi 

mm%fh.-r:%h^ z.h.\t. mLtii,o\z. mm 
nm.2Mmmm,z^m.^fitz%2(mmm2hii^. 

m 1 (ryUmm 2 a i O -y rx^.;^•^■-;6vJ■^ 

$ < . ^ 1 »«M]i^^^>co^ ^ u rmpm^mt h t, 

, i£73;^:i6m2c7)|ifM2 bf^^ U r<?)^- 
AN-7n-^|5S±-r-?.fcJ6(.::. 03 (a) , 113 
( b ) , 05 ( a ) mfm'i ( b ) (C^ti 3(c, vg'if 
SI ^^';TWa46iI2 9^m2®^Jll 



nmxh D , luis® 2 p izt mmt 

\,z^-T^)rmmfm^j:hMzi5ux. mw.i<^mm 
\±ii^~)v<nma^h Lx^mmm-m^^^h ztm 

mtLX\^hZbX\ #FltcJfiV^fiaTiO=if^'J7W 

(^«^ (^i^^io^^uT) aAfc Lxmm^^. 

■ryT?:Pflt3iis6^«^tT-^l>, iSfc. m2c7)Pflll 
& , mi»«iSJl*^A>«=^-^yTS:+^Hc^t3M)A,tL 

:3f-tf'>Jx§ I 2 «|iSai t i 1= ^ ^ y Tj±Af)^S: ffi 

«$iii.tcofc^:D. mm^mrnxo^z. 
m^iora*. ^-A' y 7\m.t<±^<m^j:hMzi5\^ 

X. '^'&m(nmm:\&T^^hh<r>tti:h. Zffifzi^. 

'mm'^mz. ^^^)Tmmmnmx. sejirtT- 

ysy Fdf> ■y7*x;t^;L'^-*iM*|,M 1 cOWMS. 112 
«P*MJi i: X'm^^ixtztmWj:mm t ^7i.^h^X 

[0015] ±is^^ y rmjifeJitc. ^mmmf' k 

-7'LT. m2»^JIi:t-|.^fcT\ 03 (a) . 0 
3 (b) , 05 (a) at/-05 (b) t^p-T J: 3 t^'N"-^ 
r XI^C . ^ ■^' y r Pfl3Ai6]l// n si t I. mi 

« L T JIM s ii h z 1 1 . mm n iz ^ ^ y rm 
-7v>df ^ y TPfl3iJ^Ji^vSttirtfciSft-& t . vStt/i 

x\ m 1 mmmmij-hm^ y r^rnmiziS'immzm 
^^mmtLx<7)mm^mm^zm.^-t. ~m\ 
mimmm^z^ f)m2mnmpi^cr>^^ onmt 
mim%^j:m^mmti-^ zt^zx^). mm^m 
mzt5\,^xMm^j:m^mmmfSi^m , 
[0016] iifi^A- vrmmmii. m Kit. vs 
mizisixtm^ti^ t.mi mmmm-^m ^ y 

[0017] Mt, BtriES 1 mmmt. m2cDPfsi 

.hiO-'SV Kdf-v ■y7°x4.;I^Jr-g*\ 0 . 0 2 e Vlili 
t^-g. J: 3 t#|!»|ll^igitl>^ fc*^i!f i L\\ ZtL 

ii. mimvMmii-h(o^^v7izii. mitz^-ru 
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Jitcj: ^^2»«aji*>/i>(^df ^ ij rH3iJ^)'iitg. 

[0018] ±iB«tJnxT. mUm 1 coPtSJi J: 0 

^ L. mfs=^-v y rm^i^mtii^Lx-immt-mm^ 
fixm.nhfix\^mm.t-thz.hx%h . ^cr,m2cD 
^mji^mii. m i cr)i^mi^mmm-ri t «t* d , # 

^ u rpfl3ii6i^^LT , m^^fih^txmmn'^ 
c^mt^mm^m^^Lx . s.-oBivtzx^f^z. j-sy 

[ 0 0 1 9 ] ifc. ±iavStt®«g^#F«jtcO?g.«t 

mWChh^\,z\±. 115 ( a) 5Lt>'ll5 (b) K^-t 
i^fc. BaiBml^O»MJ12ai:m2^0|itMJi2btcO 

Paifc. isic7)i*sji2a, m2ff)wmm2h<7yiM'fi 

2c, 2 d m 2 Willis 2 b /N'y F 

I'V., F*]i5Ptli)l 2 c , 2 dii, [15 ( a ) Rtm5 
( b ) c7) 2 c , 2 d i; L Ttf;^^ J: 3 (c . fffia^ 1 CDW^ 

Ji2 a tm2<rmmm2ht(^)Tmzm.ni,ti. mzm i 

OPtSjl2 a , m2^PfSjl 2 b i:{i:#FJl la. lb 

&^rLTfaft'i>ixl<^.cOT-$>'3. >roi^gEPfMii&m2 
cOPtMl 2 b t M^jrl.^-;> F ^> -y 7°i:7^;l.^- 1 

ztx\ m^c')^mz7ik-txo(,z. ##Fi^«^^u 
Tio^^iefc Lx^mm^m^itmz. mmzim^ix 

/tISl , 2iOP«iii:M*-?.«^*t-g.i.^^tT-^ 
I.. Zti^zX^. ±^LfzXo^j:mi. 2co|i*M«£OS 

(b) t^^-tiatc. S2c7)»eJij:i? 

t\ m2»«a«*^^>co^+yr*-'. mim^mmiz 

3ff--i<i«tiT, rtM^SJl. mi«l?t«JiA^"g.?..It 

fc^jrD, mmzi^^tcmm-mm^n. -t^^hi^. m 

2^«M1*^'^3I$'*I.(C{M-7T . imWjCJf y TK 

#Fil(cM!cdf ^ y r^5i-iet-S«jt t T-^ ^ ^ i 
«Ptgl3£<<7)#Fl^v. ^A' y T^?±A-t-?>$»lrS 
i6T, mPM^z$,«^)^^>J7iW^X^ 



[0020] ^<7)fzi6nt L< ii. ® 1 m 
mmWmmJ:: O i>^^> F^> -y 7°x:t^;l.^--j&vjN§ 
t«t-r-&itT\ 05 (a)S.V'|l5 (b) fc^-rj; 
±aiUclg2c0»^O»fi^/jNS< LfcCtiz 

<i. mmmMx^m2mm^'h^<ti^t 

x\ m5 (h) izi^-txd^z. m2mmmMt^hm^ 
y Tmxi,zM i.m2 mwmJM:b-hM< ^xi^zw-^ x . 

mm^timmt^j:^. ±^LtzJ:o^z^ mmM<^ 
mmmi^x . ^ii^tLX'm^xmmmfz'itxmm-^ 

mifzmmbx^i. 

[0 0 2 1 ] ^HmmmmMb ixn. ammza 

m2«Ptsjitib^-c. mmmbtizbij, s^ri. 
mmbi-iz.bi,x-^6-/)\ mi<ii. ^imm 

iWi, ±MLtzXo\,zjirPm<^Uzm^^fihP^ 

wmmmii, 9\-mzwM^Khmi , 2<mm.mbmti: 
mm^^Lxv^hLb^zm^L. mm.m^:»<-f 

hb. Wmmwm<ti:'^. «#FS^«dr^.yraA 

i^^\.zt£h^b^mm^h'm\zhhbnLt^fi. n 
w.^^\-mm%mmx d %,>h^ < tx . «-#fji^co^^ 
yraA ■ Mmm^:»i6. -mm:^i^mm^^mi!3^ 
m^htihb^i^Axh. ttz. ^pmbnmmbcm 
\:zmm^^mi> b , ^pMuzwrn^ixmrnt 

m.mfm< -^j:hb. M^XA \ ■M.^^iWrnt^hZ. b t,zX 

h^pm'\(7^nmmti<^mB^t)H^<-^j: d . ^pm<nm 
tus^-frnMbtchb^thti. tfzA 1 %^<nm.im 
'=^mmzkmv^]m^zi.y) . ^pm^zmwM^im-t 

h b . ffittJi^#;toMJf //A§ < ^ y . A 1 -k^tsmn 
'm^mw^m^^m^mx'ii. ^^<i b {- i tmrnm 

[00 22] z<m. nwmmifm.. mums 
(h)^zi5\^x. htnmm2cb^pmih-ki^ 
Lxm.^fitzmmm2difiWi.ni^timm. xh 
iJ'->^r< b 1 1 otfortMMii*^ mm 

K 2coWaJiiOi!'->^r<t4>-:frJ;'5tliiI^'h§<-r 
^ i T* fx ^ L < {i^T«l*lSRP»ffilA\ W. 1 , 
2 coB^lco^J'-^r <bh -15 X y Mif 2: 'J < t"!) > ± 

immnm.m<^mm^m^. 'AUcr)mmmbmmMm 
mm <ti:mtLVK, ±tz. m.m.mco^pmfmz^m 
om^£mmmfmikm^t,fi7^mfMzi5\ rc « , ^cr, 
mmtm.m(^\>^. ^j^-^xk b h i -ocrmmtK 9^(7) 

»fiSiOil'^^r< b h-1iX 0 i^mifm-^^ <tl^b X 
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[0023] mmm(7)T-mm&t ixit. miz 

fi. '-(^'mmza^-^x . ^mm {wmmstm) ^i&< 
tx\ nm.^-^^)rfmm-^^hx\ pi^JiiSfs^ 
x\ fmwia}mwAtxs»mts:nm.mti^^cr)^^ ur 

^Mr&x%m'i^z:ax^ixmmtx'^ . attJircD 
m-^mmtin^h i b m-t I. z(Db^. #pmmi}^ 

xii. 'j'-^j:< bi> i-^mmmmm^znmTMmt/^v- 
r-^ti^::bmti<. w^zMtKmmti^^ 

m^v-r^tL. mm^nmmizr-r^tiizb 

bmi>mu\ 

[0024] #pm<7)yr^mmjib ixii. mmtix 
nm^'m-mmmxv-r^ti^zb. mm^ 
wi. mimmmm*^nmmxhii§^iz. mi(^mm 

if i D t . n S^»?f 'J^$ <tizbmjtL 

v\ ttz. mimvMMi^nmMxhi^^^z^ mi<^ 
wmmbw.2cr^nmcr)nm7fimmi^bLx\±. aas 

■fhXo^Z^ m2<?)Pflll(?)nM^IWia5-, mi<?) 

aJitfev^TpSJi (^2#iM) *^^>c7)af^ijr?± 

[ 0 0 2 5 ] ^ Jt. 7K;y'f H1^*L. 

08 ( b ) -US ( d ) t^-ti 0 fc, K- 
I- b ^I.^MWi.S*^'ll*lT-^^:-&*S-^(c. ^ 1 cT) 

mmm<n Y-rvy vm.. mmzuw. i mnmmt'^ nm. 
mxhiM^iz. nmTmmm^:. mimmmm\Hco 

>r t 1^ 1 c7)Fflllt i ^v;Sttl^<?)=3f 



rm^Mi^^c^mWiiziy)^ m2mmM^zpmTM 

¥%«?)^«^T'it!K-tl.t^2«»MlcOji« 

Mjf co/Jn$ V 2 mmm^zti v ^-c Ji . 3t(op,*/\cot^ 

< . pSIj^^ <^c7)^^ U TftA^a^^t--?.^* 
[0026] W_hc7)«7«mfcfcV^T. HfrlKSttJlA\ 

mMi*ig-fk!t4!)i|i^* L . m 2 mmmmtm-m^ 
mm^timim¥mmmv^fz^mm^!^zii\-^ 

X. ±mLfzidlz. #Fii//'GaNJ;DtA>Fdf> 

J; 0 ^j:m^M:^(omm=Fizii^^xmi^x^wj:mm 

rnbKc^ t^j:h-h . '^smmnxmm i 

«m 1 cry^mm . m 2 mmm mm 2 co^»#:i 

m<mf^mmbX'^. m^^mit. mm:hmttz 
m'f-m^bx^h. zm. m-{m^mm-^^j:mp 

m<Da,i^m^xmmb tXli. GaN,Al^Gai_, 
N(0<xgl).Al, InyGai_^_yN(0 
<xgK 0<y^U x + y<l ) T-^^tl-SIMcT) 

m-im^mit<7)v^-fi'Lfp-m^^i> ztmtt iw. zn 
li. 27tMikcoos,Nx%t^-^ui. mmzmmt 

m^ihc^bX^. StcvMUcOA 1 , Ga, _ N ( 0 
< X S 1 ) h ttlif G a N J; D 4> M«:S^0^3KjS:I*^# 

mtXii^B'\tA<S&m-^. 4&tM>(^A 1 I G 
aj_,_yN(0<xSl. 0<ygK x + y< 
1 ) T-J>t-Lif , I n^^tsZbizX*). ^yt^m^^i/y 

t^#pmbx^mi^\ zm. mmmmss.bL 

X. ftftWWi, AU I Gai _ , _ , N (0< 
u^K OSvSU u + v<l ) 

^Zh-^Xii. #F«iOAlSftitxj;')t, HEIMc^A 
1 Ssliibu < J; 5 1 ( x< u ) , Hfkf**^ 

mmm(7)A 1 ^IB1>J;tu t . mIE^FIOA 1 ilHiitx 
^0.^*^0. u-x^O. lii-t-S., 

1 topfMJit i 'J rmo^^immmi^z^m^^ 
hfzubiiz. 0. iWim i?iB^Bi:boiiTl;-5-r. ai 
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^tii .tfz. Ai M^sitcom ( u - X ) <7)±mt IX 
a. 0. 5&.Tktiztx\ AiM^Bitmmmm 

mmb^j:i>. tfz. A 1 ^#tfS«^f*:>&»^,5r^ 

A 1 m^itn 1 1 m 2 mmm<^A i mmn ^ t <r> 

ui -U2 . tLTfi. 0. 02jy± (ui -U2 
so. 02) , iftL<{i. 0. 05«± (ui -U2 

mmMb<r)A\n^Mm)K o. 0 2iii±T$>i.fc. 

\m^fz^ 1 <7)P$lllt:: i a ^ U rpm^«fgS-^I 
T-l^. ff*L<ii0. 05J.:J,_hfc-ri.ifcT\ 

ii^^. cot !> . -r^*>*> , w, 1 copf iiJic7)A 1 

St/JnS < ■!> (5 H\ ^ ^ U Ti±A L , S 

[ 0 0 2 7 ] iTt, ±iea-fbw#*s:fflwi7t3|^(cfc 

V^T. ^2c0iti»#cJlc0i!'^^r<tiL- 

A 1 ^#t?M[:ft^**>*>:5r^®l<^^ftii, ^2 
iii^#:S^Cfcv^T. vSttl^ttO«-^«MlF«>liOAl 

[ 0 0 2 8 ] ^ /t , ±a L:^c MiE^ 1 mmmif- 
itism2coptai<73KJiJ;Dt./h$<t?.ifr\ 
jiSiL/tm 1 <r)mmmi>zxi^^ u rp^*^, m 2 

MMizXt^^ 'J TiiX^:im^j:hcDbX^. ^xHt^ 

immmm. ^mm. m2mmmmcommM^titzm 
^tiov>T. mimmm<Dmmi±^<-tib. ^« 

^<tizbx\ imixmfi^ixi±m^VTm^ 
mizihmm^<^m^iA^^ <i-izb ^K-t 
^mat. }:^Limm^'^<r)m.m^mmzi5 

s^itiiA 1 m.^nm±^t!:m:\m^Mwmv^i^fiz, 

(i. P-nm-^Mmm&mzm&^ti. -imz^i 
mm'^^Mimm<z bizxi h(r)xhi. z ft 
\i. m2mmM-bK ^pmb^^'}rwm^mbc)Wi 



izm^^ti. iimmmmm-fhx^-^-b ixco 
mm^^tizb^zxii,<7)T&*). mtiD, mi 
mmmx t^mmm 2 mm^mm-i z 
bx\ 'mnmmm^tzm'Fmmbx^i. 
m 1 (Timmmii. mmt^^^ <^j:>ot^'^b. mimm 

Smm*^i^cr)^'r^JT(7)riX^fmtlzbb^j:hti 

ib. ^mizmtmimmmmmtrt^itzi^ 
thzb mt L < . s ^±i5A 1 ^^iiMitmmw 

mm-i^^j:im2mmM^zmLx. a 1 m^itm 

<. )PJf^/h$< LT, ^Mi^m-itmix. MJ^j:# 
pm<^mm^-mMx^i. 

[0029] m^ztm ummb ixa. m 1 mmm 
comMffi 3 0 A w± 1 5 0 A&Tcommb l , ^ 2 cop* 
mmc^mmt'^ 5 0 a tJ._h 300 Aarcomm b-tizb 
xhi,. zmmzx d . mic^mm^^^ urrm 
i^-mm^mmbx^ . mL<ii5 0Aa_tbi-hz 
bx\ Prmi6«)$^^467tffiti:t'i^i>« zmi. mi 
mmmmmM^t^v^b. ms (h) ^z^.txdiz. 

^ '} r « h > -^^imm^^t^-t I tzisbxh 0 , 3 0 A 

W±i-r-Sii;Tb>'^^yL'^|iSr. $^t5 0 AtUit 

z b ti-x'^ h.mi mmmM^: i s o ai^t 

b-thZbX\ IMLtzA 1 t#tfM«***tJ:|. 

t . ^ 1 u raAJ ia« Ltj:vm. 

m.bX'%h. ttz. m2crmm.mff)mmz-:>\^xvi. m 

5 ( a ) Rims ( b ) iZ^.tX 0 t. m2#ffil!Ji2 
S. 2 9ifpmmx\hi>i§i^iZ. p-ntf6-//'m2;7)Pt 

FJI*^"3£-:J#-t#-^fc. #Fii*^'-f«t^g^g(tT. a 

^w^^^ 'J TMt^^<^mm^m^j: o wm^zhuzi^bx 
hh, §^>ic. m2mmsmHzi5v^x. ±ml/s^^ 
'jTHais6Ji2 8a. vSttiifi«(cisa^tL. fioicT) 

^i^tS/;«6(c, fflitt LTiiftoltib^TA 1 

<. |g2cO^S«2b{i:, i£7)J:3^iitcj;|,#FJi^ 
b^j:h. Za)tz^^ mtL<\i5 0m±.<r)m-b-fh 

zbX'h^. mzMtL<\isokmLb-fhzb^zx 

D JilEPflS ^ iff atte w>f«^ #tt ^ Sff^r t <7) t f • 1^ 

tfz. mw<^mbLx\i. 3i)0kmbthz 

b X'^ + y Tfflii*61«Tt[!! b 4' I. Ft t Sff ^igH^HttT- 
ffii^ L , i 2 c7)Pt|glt7)lJf 300AJ;DA^ 

b.mi m'm.m\m'io<^')^'<r^) rfmprnt-iomtifz 
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20 0AKlTtthZkTh*). 15 0aOT 
[ 0 0 3 0 ] t^:. ±}ilsL:^c*^tfev^T. mtmim 

m^mcoi^y-yvm^m-f^m^iai. mi. 2 com 
^^timmmm-^^j:^ . m 1 m2<D 

#»#:l^A 1 S#Htt*^\ mflBm 1 commmi ^ h'h^ 

t ixii. me (a) iz. %^^2 0 0 1 LT.T^-r i 

d S^2 0 1 (0±{C. m 1 «^^<*12 0 2 ^-^tf 
^l^mSll 1- ^10»li«2a. #FJila, W. 

2mmm2bi^'fh'mm203 ( 1 2) , ^2^0 

2 0 5 t ^ y rP*1i2^1 2 0 4 ^^tJ'^ 2» 

wmi3tmM^fifzmmbX'%h. ^^xme 
( a ) i±, ^mttM2 0 1 i.{z±MMi'm]^-mnh 
fi. mmoiti^mL<^mm^zm.nt,jxx. 

0, ^6 (b) (i, McO^-MiJt#^mMilcO"M 

[003 1 ] mzmLv^m^tLx\i. frifimi^m 
mm. m2m'm.m^ziti^-m.^i:t^fitz%^^ mx 
w^^ixtz^imizii mm^ifim^^ixtzmm^ 
wmM^i,zi5\^x. mim^mmzm'thfiiiit^ 

m) i i)/h$vvS>Kdf>.yrx^.;kdr"-<5D|gl. 20) 

^)^i.mfMzh\^x. fs^s»^, »5i«iM^'J^ 
$ < Lfzm=^->mmmb'^mt^j:h%^m^fmhti 

mm k iBi«t . m i ff)mm.mi d ^ 7°x 
^^;^^■-&/J^$ <tl.it T\ A 1 &^Bj:b&fi< I fzm 



^ If it 1 1- # . ISam ^ ^#=5: ^. CO t L7t^«^ ^ 
t^xhh. A 1 ?r#tfg-ft;WW#:/0^^^rl>ffil^O 
I^MJiJ: 0 A 1 ?FEH^Httc7)fiv^m 1 co^ji^ftfl. m2<7) 
FJltfflv^l.::tf\ 112 (b) 
iZT^tX d SttM^fi^tfTSP^t^W Fl 2 6 , ±g|? 
tK;^^ F1 2 9<0A 1 ^^Jt^/h§ < LyS^fflgtT'^ . 

ysmmmf^m7)A i ?ifijt&fi<ffli;tT. 
tffitLi.«^fc-e#. mmzmtimi'm(>tL^, 

[ 0 0 3 2 ] iOi d ^r*;«r-< h'JiT'«ft$*l.^:vgttl 
C^C->T. Wiz±ii^ y -y F1^3tfflaJ^jlfc LTIS^ 

im&b itzmm^^tmm'f-ti-i t . wm 
firzm.mTim ^ t^^tgt^i.,, mm^^mm 
b Lxit. ^mmmmiyt^^'i vmm/.x\ mm 
m 1 mmmm. m2mmmM^z^mm<^^ y -y f«*^' 
Hi^'i^m^ti^ b mz.. mm i ^msi^o^' 9 -y 

^ 1 (^^mi^mx *) t A> 7 rx:t.;p^- 
-A^'A^ < - 1 ^mSiirtO^' 7 •/ VMtK % 1 CO 
^»#:ilJ; 0 1. A> K=^> ■yrx:t-;kdf_^iAi; wi^cn 
b-thZbXhh. intlD, FSfcTtP^e^ 
<7)7 y -y Kiii; Sr*tl> W^13i«6Sc0^7fc*^ 
T . mtil y t V ^ -i' >■ K ^> -y r 

x^.;Ldf-^A§< S^*^>h$<-ri.T;PS-'^ 

Ac7)ii^aj:t^. m=^m:>\-^<LfzmM'^b-^hz. 
b-hiX'^h, zfazxn. JgB^Btt. «^^ffKtt. ^^i,z 
\i^mm^zii\-^x^'^Ltzmmmmbt£^ . mi-m 

mfh-y%iA^^<'LX. ^t^^^±.^^h:ibif 

-^mbtih. -f^j:hib. A 1 i^t^mm^mm^f^^j: 

hT^^y-y F12 5C0A 1 m^M:TU%-^A F12 

6 (»lcr)i|£2i(^f;l) J;i9 4>A^<L, i;/cA 1 ^^t^ 
mW»ft//'^i4-|>±gi;^' 7 7 FJi3 Oi7)A 1 iia^Bit 

^±as7fe*-f F12 9 {m2(r)iif-mm) x^l±^< 

t^ZbX\ FJli0^iatif$co^h$v^3trmi6 
i07 5-/Filfct'#l), i(7)!i#, |E«ltL<i±. 112 
( b ) ic^sk-fX d fc. mimxD^i' y V FilcOA 1 M 
ikktm 1 cO|i*M]i 2 a J; 19 t /J^ $ < t-S i T\ A 1 

M^Btt^m <mix. ^m^i!bi,zmb^j:hmmx(o^ 

7 -y vmmmzwrc^xm^mmbT^m u\ 
[0033] ±immzMix. m i mmMtK iuib 

7 -y FJi j; D i>>N> F^^ yrJi^}U^-~b^±^^^i, 

<^bi-izbx. ^&^B^mtl^>mmmmmiMm 

b^j:h, 

[0034] Kil±t= j; 19 . icT) j; a ^r^SI?S*-ri.^3K 

5 y -fe y F ^--^ jT- F*.):-fcffl\,^.g, Zb¥X% h ,, 
[0035] 

*ftl^>ilit«^=Srfft4<7)#»fi, A 1 G a A s , A 1 G 
a P^:i:\ tSfflT^ 1. 1 (Of* I. „ 
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[0036] :^mmm-mmwm^i,zm\'^imit 

m^WblXli. GaN. A IN. tKiilnN. 

xii^fi^tDM^BThi 1 1 1 -Ymmim^# ( i 

n^Al^Gai-^-^N, OSa. OSjS. a+/8 

s 1 ) t'^bO. iitiiitSni-T. I I iKTc^t LT 
^L/i. iiaT'i> ivv tt:. A 1 ^^trStt^^* 

{±>s > 0 TS> 0 . In i-ktimm^mmi a>ox'h 
■c . m^mvh I. V ^ H A> H =v> >y -/(/mwrn^M 

vSttif GaN^t<(i;A 1 

^^im^J'^^r< t ^. l^coA 1 5#t?SM^ 

C 0 0 3 7 ] t^^, gra*@f*/itffl^^§ riMTFIifiir*! 
hLX\t^ Si. Ge. Sn. S. O. Ti, Zrlf<7) 

t<{4Si, Ge. Sn^. $ ^:>iC^*.l!f t L< {± S i 

Be. Zn. Mn, Cr. M g , Ca>5ri;";^^W 

[ 0 0 3 8 ] OT, wmzmh^m\,z-o\^x. mc 
wmw^w^v^x%mth,. 
[00 39] im^zmyh'mm'c lt{4, t^t l < 

1 ■^^\sm\m^mm-hti:h^pm^^\^. a i 

tf»kfti|i^*« L < (± I n t A 1 ^^tf&ft^^¥»* 

3 7 5 n x^m<n%^kmh'm.mz'^± l 
< ffli ^ toii^ m-mz\mmfpM(n)'^y -y rx 

^^iV^-ifm^ 37 5 n iriOTTl) ^ ^ ^^t'* . CI <7) 

\i nmpmm Y~r(r)m.mmwm'mnzm.nt 

\ziiv^x, m'^iMYJmfih n±h<\±. #FJ1^T 

x\ v-+/*iF. ^mi'tmiHi^x^^^mi^m^m 
"fht^h,.. .i^x. m^#pmmtLxi±. ^mm=F^ 



#F1fjtfc IXii. lyia#Fil^i!'-^<fc^. IJl. PfM 

mmifzi,<Dm^-^i^tti^x'^i. zm. *^#f 

* L< {±. #FJiiS[^ 2X{i3 1 Lfz^m^mpm 

[0040] ^mizmmwiat l-cj*. g aN^g 
L<ttA 1 ^-ttsmmmw^m^^iztmt t 
<.. KGaN.. A 1 ^^tmm^mm^^^j:mps 

^vSttHF^ ti!'^^< t h 1 ^ i t Th D . ^s* 
^#F«ttfcv^Ta. miKli. f^-XcD^pM*^ 

Mmim^mm^ htci #Fii tt^::bx. mm 

3K*^ti3t^t«±. |triaGaN^L<(i:A 1 ^#tfa-fk 
!t^*»#:*>^>^|.#Fl^^Kx< k 1 1 M^tl -r fc 

^>L<«4. ^(om^mx-mm^tii 
^^i^tm?f--^h^fz%mmiz%i. ^ t ti<^mx'h 
I., zm. ^m^m'f-tti^^z. #pm<?)R 

t^mm.tLXii. I n„ Ga, _ , N (0<a^ 

1) m^^izkT. mm*-{i>^wmtx<7)B:m 

^^■^m^^mk^mpmt^^h, z<r>^. in&i 

7 5 nml:J±tH#Pm$:mi-^fz^m^'C 

is, I n*- ttj-afl:^l)¥?i*^')#FiSriiw>i,,:^>>OJ-c 

. M#a<J^:«t LTf±. ±E 1 n „ G a 1 _ N 
(0<agl) *W^L.V\ 

[004 1 ] ^WM<7^mmM:mA 1 ^-^tfgfk!t^iii» 
*A^'-^4i:l.#FJm. m^coi nGaN<7)#FilTii:il 
«5ra:l«. a#:S<]ta, GaNcOA>Kdf>-y7°x:T- 
)V^-X'hmm 6 5 nmftjfi. ^L<{4^tlJ; DM 

^mm-rn i.(DX'h D , 375 mi:iT(^^^ 
■ mmmm^j:r<y \<^\ •yrx.^-A-^-^^tmp 
mx'hi. ztiii. m.m<7) i n g a n S7€imcr,#pm 

Vii. GaNc7)yN>h'^^-yrx:f;U^-cOSJft3 6 5 
nmnmii. mHl3 7 0 nmT1i. I nfi)Sib*il 
%jyTSSKIISlSt-|.'i^j!)^$) "9 . ic^i 0 I n« 

itmmzA^^<^j:ib, mMmmri. +*^rai 

jSib*^ 1 %OTT14 . ^cofigft ^ $iJffl-t I. ; fc fflltT- 

*»HJt-tt. L<(i:GaN:S^L<{i:A 1 
tf g fb!t*l¥5»f*A^ ^jT -i. #F1 'ir ffl W>T V ^ .r i; T- . 

mmmmmmTfi-ytis 7 5 nmmMmiza 
^^•<: , A 1 mmtxii^^ < :. t ta'> kj?^. -.r 



[ 0 0 4 2 ] i;-c\ mmM^^mpM^zm^^^fii 
A 1 ^^tsmim^i^(DM:i^mm]i,t txn. a i 

^_ In3,Gai-.^_yN(0<xSl, OSySl, 

X + y < 1 ) xm^tim&x'h o , m umf^t l 

TJi. STiM&COAl^ Gai - ^N (0<xSl) . 
47cM^A U I Hy Gai - X - y N (0<xg 
1, 0<ygl. x + y<l ) S:fflV^|.ii:-C35 0. ffi 

[ 0 0 4 3 ] liiT, A 1 ^^timmm#mpmi,z 
-ov^TPL<5zt5^.s.fc. A 1 1 1 n^f;tmim^m^ 

D , A 1 ^^t^m'm^mmzxmi^mmm 

T-\ I ni^^BityfjHmOt^shA 1 ^^t^MfLft^^* 

mm < * -s. I tc J; I «7t«raiT-c?)KMP i . m 

(c, A 1 I n.};<7j|x:j£(cj; 0ISIlj'l4«4t«r4ll2:JfP;t 
^ ^ t -C\ jiSam W»L/>:#FS^?^j!!c-t§ ; t ^ 
!>. ^^T-, A 1 i: I n^#tfg«¥**, «;t«f A 
1^ InyGai - (0<xgl. 0<yg 

1 . X + y < 1 ) . A 1 2r*^ I n ?r^t ^rV->Sffl* 
mW. mx.i£A\^ Ga, _ , N (0<xSl ) . {Z}5 
lf?>A 1 MJrbxii, #t|5g^:$tl-f , A 1 ffljtib^^^ 
-ft^it I. i fc t= J; D , F;fa<7)A> Fdf> .y rx:7-/l.-dr" 

«^^ft-g>>IhT-*^w ttz^ Zil^ol^Z. ±mifc 
Xoi-ZB. P, As^f-JfflV>T, 57tigm±.m7tit 
t>iItgT*l,A\ !!if^L.<iiAl I nGaNc7)47Cjfc 
ik. AlGaNcDSTtWcikb-thZtX. Z(n7tmn± 

ff^mm^ ^x. 'f^^B-mmtc^pmmm-mmt 

[ 0 0 4 4 ] ; ; T\ A 1 I n ^-ttfg-fbW^*. 
mUfA 1 I Gai _ - ^ N ( 0<xgl . 0 
< y U X + y < 1 ) t;fc{tl> I n^Ftifaihy > L t 

(i. i(ftL<tiO. 02Ja±0. lOT^KHT-feD. 
j;0»*L<(io. osmio. 0 sjiiTcoiEiirj) 
0. 0. 0 2j.:JLhi:-ts.rt-e. rjffl«sm mM 
m<r)n±.iifimi. o. ostnifc-t-s^fc-cMt^tL^, 

-H. 0. lJ:0;^i'<=5rSi:. ±» 
LtzX 0 «fi&7C«|5l±<^KJCCJ; l.feSttS-(b*53i 

[0045] tTt. 365n m].::J,Ji3 8 0 n mOT^Offl 

ffllSt LTfi, I n, Ga, _ ^ N (0<z<l ) tt 
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*Mh LT, M#;6<)(c{i, A 1 , I Ga i _ , , 
N(0<uSK OSvSK u+vSl) X^-^fll, 

0 nm5i)^^>ffi<*§tOtlTP*IIJl<7)A 1 ilftjrbu*^^ 

mmtA 1 a^ibi: t) A 1 li^ibco^h^v^Sfc L 
Tffi2co»aJB*iSttJii*itig(t'?>iiSitt:\ 
ffiT^KihL. -ux'. mimmx o t a i m^ih 
i-^m 2«^itsJi**ig{t^>tii. ztx\ mizmt 

iLfzlniismpmiztiVsX. Tmb±.mi,zWj: 

imMmh^. A 1 i^tsmitmmmzxiEm^ 

if.ti. #pm^zmim:mmm±x% mmzh 
i> . mmmm m^^i i%^xh ^ t ^ . ^ i mmm 

1 Di>A 1 w^iBm'h^v^m2<r)\mmbth-y.x. 

1 mmi^ '9 A 1 vSeW^h^v^JlfctWf i; < , 
$ 2 i D i> A 1 ?Ia1,ibiO± § V ^1 1 fix 

/■c7)A liifaibiiBitkma', 'kxmmt,zi5\,^ 

X. WPmh<r)+^^j::^7^^'jVmt>h.^t<ti:m 

[0 0 4 6} tt:. #pm<7)mmRmpm(mt ix 
i±. ffiff&t/#FS<7)ft^ffst. mnminw.^m 
vxt. #pmmima±. m)^&ztmmxh?>. m 

#m^j:m bLXi±. In mjy± 3 0 n mOTiOKHT 

h*), mminmmxnpmb ixm^zm^^^i 
z b iwm^xWMzh sonm^ih mw-xu , 
A 1 ^^tsmitm-mit^^MM:HiM^\tB:<tizbt'^ 
mmb 1;) , mmmmTti . m i < n 2 n ma 

± 2 0 n ml.2J,Ti7)iEll b tl ZbX\ V f , L # V vflU 

i b xm^Bxm<n%'k^:i&< mixminmm^bti: 

-S.m'tL<\i. #FJ1«KJS^, 3. 5nmJil± 

mM\>zm. :zh.\mpm(mw^%%<ti>zb 
x\ i^mxmm^^i\^-^m^(DXoiz^ ^mn^ 

->xmMm'^^^^ithzb\,zi,hbi%tiot\.. #t 

-Ml^#FffljtT{i. MW^ 5 n miiLh t-r S i 1 1', 
iiSklSlttt'SdSA^ft^^iil., S'l41rt<?)#Flickt 

a*^'4iy._liT*S*I^Ci4. vgttl&«)S1-|.#lcOK 
HAW <ti:hb. 'mM^mWMfm < ^ T , V f 
i:# ^ fS < ; S , #Fl^')||gjf i O n rn 

*Lv\, i-a»^#F«5t(ci3V>T{i:, ««#FJii'J 
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[0047] *^0fj«#FJit{i. pM^mm^Kii 

t^rl., L*»L>5:3!)«'^. #FJ1{±I nfc A 1 ^^tsM-ft 

ryY-rx'^^^^i.zhX'h'o . zm. 
jgtt5 X 1 0 1 6 /cm3 i;x-f}immmzTm>n^^t 

nM^*»& K-rt-?.J«^fc«±, nS^aWiS^i 1 
XI 01 8/cm3OT5Xl0i 6 /cm3 I-::J,±<7)iE 
1IT"K-T$titv^|,i:, Mllttc^.¥-f[:^te<JfP£- 

fc^^-o^ ^ y Tjis?r < -r -s. i: ^ . vfam 

?I^JS. V f ^i&J^^h Z t -A^X'^ I . Z<^)m. #F 

m<^nmT^mvm&tixii. litMJi^onM^MttiiK 

timmti}\ ^L<li4-^^<-tlZtX\ #FlTiO 

mtw zm. #Ffl. mmm^Tyv~7'X'&^ 
^^x. 'ism<^-^mmLxh^^\ ttz. #f« 
mmmzmmmni^ixh^mm.^#pmmi,zi5^^x 

li. =S-#Fl<0^l»/!*«^{5S-|5l«^l>«fc LXi^S: 

[ 0 0 4 8 ] ittc , r^rcmi'zmmz^fzm^i^ ( ,sj 

m9miznmT^im^^^L^j:^-^ztx\ i^Fpmxco^ 
^ uTcoms-^mm^ir. n^mmx-(o%miti^i^ 
mm it. mz n mimmpm^z k -rti t . # 

«w*i«^^L, -^iii:hTxmmmm. mmm&(^± 
^^iB<mmmi^m.L. «T^ftiitt (*^»^) 

^T'{i. ^pmconmTMmm^^. '>ts:< 1 1 1 x i 

ft:*^^*-'*'^^!!.. ±fz. #FiI(CnM^M!fe^K-r 

iVm'^mfUJMzhhfz^ . 1ith<ti:\^fz^. Zcr> 

i^-^-^-mmmm i x i o > v c , #t l < {± i x 

10 17 /cm3 UTi:t-g..ItT-*-&, 
[0049] *l&Bfl(cfcWi-C , PfMltfOIMh LTii, 



(-^T, vSttJil*lc0^^^r< t ^> loc^|!tM«*i. A 1 

t^M«¥Sft*^<^^§ i h ^I'mtti^ffyx'h 0 . 
vSttJirt^^^Tco[*MJi5&^, A 1 ^^t^mm^mwt- 

^^j:hh(DX'h'yXh^<. A 1 

m^i^b-timm o . #fi«^^»**^3 7 
5nmar<r>mmTii. ^timm-tmrnmizii. a 

1 ^-*tfM'fb*^#:^ffl<.^l.i t5f)^'l!T4 LV^, A 1 ^ 

n.Gai - ^- vN (0<uSK O^vSl. uH- 

v<i ) xmtitmfm^mm-m^^iztx^i. 
m*mzit. A 1 ^:^^m'im^mmmmii. ±iB 

IM^t-SS$n?> I nvMsliJrbv^^O j; O^I^V^. A 1 I 
nGaNt7)47t:&lBli. A 1 GaN«37n?lHli2rfflt.^l.<I 
fc*^T-#|.. tfc. lifMilcOA l*MJ;bu(i. Al^-^^ 

ti'mm^mwmpMcoA i «ibx i o < , 

u > X t LT . #FJ1 1 PtMili; cOi]t+-5>=5:A> F^' 
LT Aff^:»7K?M^*-tl.S^#F«it*i»fiK 

$ixi>. t/s. mmtin n^^^-ri.*^ (v> 

0), I nafiKibvtcov^TJi, »tL<(iO. l^T 

tthztx\ mLfzXdi,zmm<r)mitmi. w 
u< tto . 0 5aTcommimmth ztti-x^ 

i,. Ztlii. I nftfigitvj&SO. imil^^Zii. 

]&mi,zA 1 i: I nt<7)Kmtiwmi. m^Bmm^ti 
xm^xmmm^m^mmzhifz)6xh 

(IV SO. 0 5b-ti> ZbX. $ ^.tmt^fteiHitt-rit 

IDSifc&jifflt'^ . ±icA 1 IMitt J: D-'^y -y 
rJ^^^)i-^-^i:mirhZbA-h. v>ybttZbi, 
^|gT*0. nlMibt-t^ifcT-. #F 

m. mmMm.mM^mtti^6zbiix^. 

Flijitfcv^TibKB^iitMII&KST-^ . fmm 

m-mm^imx-^t. 

[0050] Jit±iJBJ L/iJ; 3 1 . ^^sjoptlilii, 
M«*^(Ci3V^T{i. ±iS#FJii:|3|«tA Iblni 
^tsmm^i^. MimiZliA 1 „ I Ga 
1 _ , _ , N (0<uSl. 0<vSl. u + v<l ) 

<7)47m^. I nm^tt^mmocnA i ^-^t^a^t;* 

it^^ft:, M#:Btj(c{iA 1 „ Ga, _ , N (0<uS 1 ) 

ijiEL/SiatI, GaN^L<ii:, I n^-^rti-MbW 
»#:*fflV^l.i<t*i-C-#, fi*H^,|.c«. I Ga, 
- . N ( 0 S V S 1 ) ^fflWil, Z b X\ mm^'^o^^^ 

hMxcr)mmmiz!K<mmx^ i . 

[005 1 ] M^#F«iti^JvSttliCfcV>T, Pt 
M«{i: . #FJi i; XllfcffM lXh&<. 1 oc7)#Fl 
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[0 0 5 2] tfz. mmiztt^ ±aL/s#FJit m 
fc. pm^ms. nmmw}'~r-^tix\^xh. j 

x\^h:LhX'hh. ^m. w^mMzmiMnmTm 

mi ^•-T-tl.^S^tfi^cOJtK LT . ^-^< t ^> 5 

XI 01 ^ /cms a±v-y°-^fix\^izbx-h^. 
Mm'^izii. mmLEDxhm^ut^ 5x10 

1 6 /c m3 I,iLh2 X 1 0 1 8 /c m3 HTWiellT- n 

DXt;-^tB^30LDt1i:- SXlQi '?/cm3Jil±l 
XI 02 o/cm3 J,:J,T<?)teil. lffiL.<{ilxi 0 
1 8 /c m3 iyj: 5 X 1 0 1 9 /c m3 yTOKHT'K 

-r$tiTv^§ ; tmu I < . zcDX 0 ^zMim&xn 

^\ tfz. mmi^znm^mmiv-r-ti^-^izii. 
'^s^m^x(r)mmm^zv~rLxiJM:<. -sj^h 

mm^zum^mm^ v-Tti^-^iza. stt«rtT\ 

n (n = i, 2, 3 ■ • ■ ) t,z]i-rti^tx\ 
ifiimmzmMmzmx^ a . mmm. mA-T^ii 

miz-^^^x ijWimxh , ttzmijiz K-r^^-ii-^^t 
li. nmmt-^mixnmmmMB^ (n = i, 

2, 3 • ■ ■ ) , m1|gc7)#FiiW„ (m=l, 2, 3 
■ ■ ■ ) lZ\^-rt^Zb. ■P'xhib. nSltjgV^flJ 

I. 

[0 0 5 3] tfz, mmmmm^z^s-tx o t . m g k 

/'XiiPtffiS t» LTISttl. ^tJi. M g i}^m.-t^ 

fz)6. •mmmmiiPmm^zmM^tifzpmmm 

mMmiinmpfmmmvMz^t^x^^^bX'zti^m 

MX^ , Mimai5x 10 16 ,/c ms *itt^r-& J: 

[00 54] mmm^mmb ixn. ^^i^zm^^iti:^^ 
5 0 nmarb Lxm^#pmmmf&tiz bx 
h^.ntK mwM b nmiz i n mi.:j,± son ma 

miSH-tl. Z b Xh 0 , ZixiiS 0 n maTbtlZ 



bX"^FB^m4tmiX. 1 nmmifc^§;i;T-\ 

mmmb Lxmmmid mmb^^it-^xhi. 

mzm L < {i 2 n m Jil± 2 0 n maTbtl Z b X% 

0. zmzx*), 2nmmixhi:ibxmm^--i 
mmm^ti. x'ommmm<^mm}mh^. 20 
nmarb-t^ zbx'mm.mmi><^b^j:i , 
[0055] :^m<oM.Tmmmmmi>zm^x. 
mw.-Rmcomm'i'izmi-mt ummmb lx 

±fB27n. 37iM^B(7)A 1 ^ Gai . N ( Ogx 
< 1 ) , 47E?Ib^h<50A 1 I n y G a j _ , _ 3, N ( 0 
<xSl. 0<ySl. x + y<l ) *^(i>^r§#Fil 
b. 47aU.ik<^A l„In^Gai_^_,N(0<u 
<1. 0<v<l. u-t-v<l ) ^L<«3;i:>MB°B'75A 

1 „ Gai _ , N (o<u<i ) ij-f>tcmmmb. & 

lM£Uii&-tl>^.«t-J>S. fi*e<)iC«, 113 (a) , 
113 ( b ) , 115 ( a ) mms ( b ) WvSttJf 1 2 1 
LXw^tX'AC^ A 1 GaN;gL<{iA I I nGaNcO 
#FllSrlilJiLli. I nA 1 GaN^L<{i:A 1 Ga 
Ncr)|*MJ12^2afil±*-fSitt'*»5, ZtHzX<0 

mmmrn. mMmizmifi#pmb^j:^. ^^\.z 
A 1 i^tim.itwmmzx o . ^coa i '^^\tmm. 

■fhZbX\ 03 (a) &t/ia3 (b) tS^-rJ:3^c, 
3 7 5 nmiy.TOS^*iiTc7)^3t*5^Sg^#FJihT' 

x;t-;l-Jf-cJ5l^aJi2Sr. I n A 1 GaN^t<{iA 1 

nmmm^x^^. 

[0056] (Sttit-en^Rosi^msi. ^2 
t^mmm^mm^zii\^x. vstt«i 2&« 
ti-m 1 mrntm 1 1 . m2^«MH i smrnvrnx'. 

mz^ vi§ttii^3ft<(cieB$iiSJl. mWCfiffittJi 

^zt^LxmmLxm.^fihmb . mmbmmz-o 
[0057] mmim ■ mmtix^^i f«^ffiji 

114 (a) 2^^114 (b) fc^cOA>K«ii&. H 
7 112 ( a ) O^Jilijitfcftl. A 1 M^Bti^COmt 

iintx 0 mmims^'-{ h'«2 6 . 2 9 . s 

fc>?-<OSi'Hi^fi>?tf 9 V HI 2 5 , 3 0 «)ifcA->- F 
mUi^ m.^A 1 OnmcOA 1 GaN/I nGaN^S 

2 6, 2 9<7)Al«J;t«r0c7)»*fc ^tliOtA' 
y fidf ^ ,y 7°X:t-;l.-^-C7)/lN$ V ■>?£'14jltto V>Tii. I 
nUi^UzW^mi hr_b X\ ''mo-)\.—-m^(r))\y 

K^>-yrffljiiir^. tfz. 'm.<r>^'}m<^m&^\z 

mhA \ GaN^S-t^ftl/-- fag^ftt, ll7iC7]^t 
i -3 igttJi(7)3'Hil(7)^^;^W Kii2 6 , 3 9, Mt'c 
^O^'HiliO^ ^ KJi«li(c, A 1 \f^iAtiiK%< L. r 
iWzX 0114 ( a ) &yil4 ( b ) \Z7^tX 0 IcimM 
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m'-<VM26, 2 9. i75-yKJl2 5, 3 02:, ^-r 

yrHa«6Ji{;ffli,^/;«®. •f^i3*>. mm (vstti 

27) J:'5i>Al|Mifc*::^#<L. AyHi{^^.yrx 
c7)J:ofc. Aiiiaj:b&vgttJliO«t|Bi*^-?T. Jit 

[00 58] *^0^t1i. 02 ( a ) ;^VI12 ( b ) {C 
^ti -5 vSttil 2 7 ^Rtf il*;*' •( Kii 2 6 , 2 9 
*\ vgttilrt«PI^S2 J: D Fdf> ■yrx:t.;l/df' 
< t . A 1 Maliib^/JN^ < Uzmikk tl Z t 

2 , tKcm 1 cOPf ^1 2 a J; 19 t A> •:/7"x;t^;lx 
C*3V^Ti±, iiill«<7;A 1 flB^aibJ: '9^^^v^» 1 cO¥» 

#JioAi?ifBj:t^/h^<-ri.ii:r$)i.. zm. # 

fzA 1 ?iBiiiL^/h$ < ti ■! t xt-yi,.. ztimmmx 
D ^ A 1 mM,i:tm^^\ 1 <r)^mm ( m 2 mmw 

M) ^m^^X. vSttl«j£<, MtKmMt^LXEm 

ti>zk x\ mm^-f- y r p^fe, mm^B-itcomj 

mf-li. 02 ( a ) S.t/'113 ( a ) (C^St J; ^ m 1 
1 , m2»«Mll 3fcWPflWSttill 2*^ 

fS^t^>^^/;«®•^:^ *ftKi^r«JWi3tt LTJi. 12 
(a) tc^^-tj:dt. l^l^l^Jil ItLT. 3>:? 
^h«2 3. TgB^'7-yFJ12 5. Tg|53K;y^ b'Jl 2 6 
«t««$tL, ^^±tffitt«2 7. ffittJl<0±t, 
» 2»«aJJl 1 3 i: LT , ^ ^ ij rfrmy>l 2 8 , ±35 
7t*WK«29. ±a5^'7'y K«30. 3y^^M2 

TWjiy)/!. 3te;*'^Ka, ^'7'yF«. 3>-^i5'M, 

wsw^tr^o^am. 02 (a) ts^-tj^otst-?. 

t PIS $ ill' , #«Pb1 izwim i: IS I tT MPbI ^ixX 

v^-ci>Av\. ^it\ 02 (a) li^^mtzmimm 



^mm^^^m^commm^^^twimmx'h^ . m 

3(a) {ivSttflSt;-^tl&ttAt«a$it7tvSttJIcO 
mm4 0(cSJ£L/tA-^T;=^«EcOA>F«3t4 1 . # 

1 mmm 1 1 ^ nMiifflj, m2mmmm isip 

mmtLfi^^tr^thcoX'^)^. 04 (a) , 04 
(b) , 05 (a) Xt>'05 (b) <J5A'yh'ffljt4 ItC 

ov^T*>03 (b) tmmxm. m<^mii{m 
#c7)P3) {i*-;!.^, HA {mx'm*)-o^Ltim im 

m<,z^-ti> <ryxh "9 . # t ft(t%tL/2:^Ep{i>'<>- 

7x;l/5*eEir ^S^LTV^-S. 113 (a) t-t:,hf^h 
J: 3 1 , #F1 1 ^l^tfPtlsl 2a, 2 b j; D 4> , -^s> 
F df> -y Tx;t^;^:^-^7)/j^$ 1. 1 cn^m^M 2 6.3 
2<7)iii#*Jl2 9. //^Sttl&fi<^^T■■ieM$^^, ±gp- 
T^^c^'^ VMbLxmv^^^tiX^^l. ZZXU. %2 
««SJ1 (pMi) nz. vgttl<^3fi<, ^f^L<{i 

^*ii2 9 fciSttl2 7 h<7)PBlCiS(tiiilTV>^, 

m:.mnmmM2 at J; ')*-A')()^#FiIrtt 
ffltjXi^^jiX, «^{iKl«2 bat>VX(i:vS#.®2 7 

tii«t--&^^ u rfflasbJi2 8 (c j; Dfrita»*>ii/c 

H^t^oXV^I,. ft*(OA>F«ST'l)l.04 (a) 

&1/04 (b)T'{i:. ^^')rmh^hfz»>mv^v 
V ti^w. 1 mmm.m^(Dm 26 1 mm 2 1 . wmm 2 a 
ha)mz^{^hfi. vS'Si 2 7 . 2 a i 0 t^-iv 

H=^+ rx.^;L-^-«^c^ fbft^^Hlf^l^L < {4 
^t^-f l'«2 6*;vi§ttl(c|SI|jtLTiSttf>iXT. 

Tm,mtixmmtMj\ )i5tti2 7, win 2 at 
iifi-ti>m 1 (^^mwm 2 6 ti4, ffi'ttit^-r \) rm 

^ If jS t =0: T -r , m t m 1 2i«S Jl (1 1 IBM 

$ix7tm 1 (^mmn 2 a x-i, ^ t , #Fii 1 amzm t 

c 0 0 6 0 ] WT, #Fi, mmm. m/m 1 
n {m2(r)ii^m{m) (r)mmz-:>v^xmmth. 
ffMiYimmm^ii . ±m Ltz k 3 1^ 1 mnmm . 
'mm. m2m^mtmm^^rimMX'hhiiK 

nmm. m2mmm^pm.<r)m.m^mm^thp 
mmtLxmmh. mL-fti.o\.z. a^^fw^co 

ffig^itit pfflPtMi srs 2 ammm t LXimth . 

i^T', *«0J!T1i:. fftL<«n(aPIMl«}fi<T\ 

^ 1 »msii ( nMJi ) nzmi^^titzw, 1 

t OSgS t ^ >T , ^ 1 i7)Ptlil i t;) m 1 

,A> -y 7°X^.;l,'Jf-»i^^ < t-S ; t L 
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Ji^*-t-g., zoom. mi<Dmmmii. ^pn^^hm 
tpfflJi»ciStt^>ii^m2«oi^gJi (pfflitMJi) ^ 

v\ ^:-ii'^:f>. #FJ■S:»^T•■iS^f^>i^y:^®l^|itM« 

[ 0 0 6 1 ] ^ 1 mm\i. vgeJi*T:R^> ngaji^o 

JirtT-m^.^'MIK-. fti, riMJifJtfS(ttf,iil>ii;TJ) 

nmmkzmwi lxw, 1 c^PtMit^qstfiixi. i , mut 

114 ( b ) (C^iRtff^FJ.T'ii, m 1 cOPtm 2 a J; 19 ^ n 

1 <r>mmM-kw.m± lx nm.mm^m-^^~yx3-i 
ntht. ^fii.^i,nmmm^zhhwpmi.zh\>^x. 

^^')T1}^^X^tvf. mMm-^tcEffi^pmtLX 

<^mm^m:oi>(r)t^j:hfzi^x'hh. iiti, mm 
mm\,i. mmmh. pmmtx'mt.fih'^'&.mn 

L, i/.-. »2OttgJitll«fcm2c0Waai;n^Ji 

#Ffltj3^4:(t/S»Ml. f?iji!i:'ll5 (a) RUms 
( b ) mm 2c, 2 dii, ##Fl(cdf ^ ij T^^^ 

w.Lxmv^^tmm^^L . mimmm. w,2m 
m t #pmmmm.m t x'\mti:^mm^m h \, 

■fuzit. m^mp^<7^mi^m%^zmimmM. m2a) 
nmm^mm-fh ztx. vsttiii*i^^ ^ u mmiz 

10 0 6 2] tfz. m2mmiz'ouxii. ±^uz 
Xoizz<om2mmmizisaix. ^m-t^^^'jrm 
m>mi:mm<r)m. mKummizmtx. m 
2mmm (pSS) ^mmztx. =jf^ur^vs 
m'^mMVr^^j:^mcr>mmzKimLxmif^ti. # 
^pMizmt^miztmittT^h., zcoxoiz^ m 
2mmMi-zMix. u Tm3^m^:-s^mnmi:z 
mmttztx. m-immmzti^.^x . ^^-MzttK 
X. M'f'mML'^t^^mjzh'o . ^^vrmwi^i. 
iK^vymmzhifj\ zh^imix. vsttii*], mz 

zzx. m2mmii. mimmmkmrn 



#pmx^i,pmn {m2mmm) iitsas 
ti. mz«tL<iimhpmM<D^A<mm-^titzmm 
JifcL, mmtKii. 'mm^zaux^mmx. 
pmsm^zMM^^i z t X. u tj^A/^^tt 

vrmmmmwiLx. mmti^tzti>T^i 
ifi. miKii. paJi*c7)^^uTwa*«2 8Ws 
ixm2<r)mmimm-t^tx. mi<^mmx 

M^zn IX. m mmx 'oh^o K=sr ^ y •rx^./i. 
^-<?^yh^\,^m2mmmzx 0 rco#FJi^co 
mxirnxMrnuK 

[00 63] tfz. ±mLfzmimmm. m2mm 

i a (c, vgttJirtt-#FlJ; D t . ^ 1 
m2»mMJi«j£< tias^ii, 'imm'pmmmc^fp 
x%mmMmmmm\-mmmii. mm. m5 

{a)RZ/m5 (b) t^S^ldC, #F11 at#F 

lib, #Fii 1 b t #Fi 1 c t izmttifznumm 
m2c. 2d^m.nizbhx^i. mz^^mm^np 
ffijiicfcv^Tii, z<7)Xd^x#pMmttirzmm& 
M^m^^tztx\ mm^m-ii^pmi-zm-^x . 
vrmmm^pmizMi^ix, ■ m&^^M 
■ni:hib. ±.wmimm2^. w,2mm2 
hbm^j:hmm^^^hi><r)Xh^. mimm. 
2mminmM-i:m< lt^,, ^pmmttitz 
mmm(omm^wj:h^j:\-^m.'f^p^bX'%. ««« 
±wmMmx.x , V f <r)mmt hzt tK-Mj 

*tV\ tfz. 115 (a) t^-rj;3t, ^IWPfMl 
2a. m2iOPfMii2 b i .A> F^f'^- .y7°x^.;l.' 

^ri^gppfMi 2 c t-ri, t . mmmmij'^:> 

iiA^ixjt^^ 'JTtitL, #FlPBl(c^'ri'±-tS»M<7) 
A#*iix#>rtSP»M«2c, 2dfcj:i9. vSttl«« 

tst-i.#^mMii^^<^^^UTaAt^i^t, A#*rt 
hzbbti:^.mz.m2 mmmmmi]- 
^■mmm.<^m2mmmix#pmi.z^^ 'j ra 
xMiiWAz^ p^mmm^mtx. mimmmmimz 

*?>#FJI^t^^ U TaASi*-/)%T-ri.ffi[B](cfc 
h.. STtas (b) mi^0Ptll«2a. 
m2cOWMJ12 b J; 19 , #Fl(c«t^l/c|i«liJ12 

c, 2db-thb. zinhnmzm:tmmmx<nm 
m>mmwjx , j'l-gptfiB-r -sm 1 mm 2 a , 
m2mm.m2hiztihm.m^zm.Lxwyhzb 

X. #FJiiit*^^<^roTi>. i'l-gP^ltSajJpi^i^W 
M^Jgjtt ^1 bt^^. ##Fl^v<50Jf ^ U TcoaA ■ 

m^imm^z%nLomircx%h. t^j:h-h. ± 

5-, US (b) iz^.txoi,z. mico^mi^mx*)i,'h 
^<tizbx\ m2 mmmmmi]^ ^> co^ ^ u a t 

^ •y7"x^vl.-^-i;T'# , «-#F«^cO?±A&^»^^> 
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y 'V 7°x^.;p^-^|g 2 0|!«J1 J; D < -r 

i.<r^:T\ 05 (b) fcs^f i^t. mimmmmt-^ 

[0064] iy±^0JL/S J: 3 tc. ^'KgBcOl^fiJITS)!. 
®l(0|^aJi2a. m2W|^g^2c{i. I*lgpcO#Fii 

mm.mtmmmtmx\ m. ^oy^^-; 

5(b) iZTptx^iz^ p^mmmmmmM^^•^smm 

if^L<ii:s i5a'l5l-cr)fflii:, ys>Kdf>.y7"x^- 

ffitr#4f 1. ; i: . =g-#Fii^co^^' U Tc'JffiA 

[ 0 0 6 5 ] tTt. ±i*L7t J; 3 (c, :g-Pfai/\coT44 
feF-rtLT{4, gl.nMlffitiiat--l.mi COWS 
Jl 2 b tcfi. nS^ft^ K-7°t-|. i Ltim 

Mzxy)M±L<. mhpmMmizmw.-^tihm2m 

^*Bft*iK-r§a-Cv^^rv^^fc«. *ftS<)Wi. 5X1 
0 1 6 / c m 3 JJlTcOWttJift 1 1-5 i i: L 

s, zn^tii, mmmmm!n<m%i-mmzh 

^m^nmtmmzhi>fzis/yThh . tfz. pmm 
m^zi5:\^m2mmmTy¥~rbt^ztx\ pM 
mt^h<7)T^m<rMm^mmmmz^i^mmm 

mz. ^^UTrm>^M28^pmmdp^z^ 
L- . m 2 mmmmtiix . Mt t < urn 2 mmm 
izmtxmm^tii>^^^zii, orm^miim 
m^&m:nk^j:mmzhifzi>b. ^mm-cpm^m 
m^v-r^tiimmzh^ . z<7)yf^'^ff)t&m^'m 
t^^ht/^. m2<r)^Mmi:Ty¥-rb-t^ztX':i<r) 
i!hmzxi#pmmm&Tm<'z t tfix-^m i 
tfz.^^o rma^mmmza w.-c , p - n tg-^ 

mm^-h. 113 (a) , 03 (b) , 115 (a) 

05(b) m^z^stx 3 (c. 'J rp^aj^im . m 
"Fmmmzfiv^x. mh±m^A 1 uihitxmm^fit 
ifMzhizt-f}^^,. MA 1 if>,^Bht^mim^mmzi 



mmwmmx-^mmzh*). etu\ 

[00 66] t/t, ©1(7)1^111. m26DPtllJitc7)J:t 

mizm-^x. mi(omm^:m2mmMJ:'oi>iK^^x 
mt-t^^^i. m2mwMm'piz^^u7mm 
M28mifi>ztx\ m2mmi,zj:tmm^^ 
m^urm^mmmT^^t. -t^j:hib. mm 
mmiz^m^^tmmtL. ^^urm^m 
28x%-ox. ±tcvgttJi^<7)df^urHa4^)^*it 
iwktx-^ . mm-^i^mmm-^^ < t# itzi^. 
V f i&Tm^T-^ . t fzmitm^mmzti ^ . * 

-!^ff)M:.mm\ m^<7)ra^4; Di>+^Hc/h?i,^^> 

i 1 1-\ #Fi^«^ ^ y T^ixmrnx < ^x^tim 

1 < imm^zmtxim^tifzm 2 (T^a^mm 2 9 
--■k^-tim^ai. Aim^Bitm^^mmmm 

» iXim i-ohlZtk^j:^.. Z cr)tz^^ A 1 &mhcO 

^z±^ ^j:%mk^^ . ^fitimpm^zim ix^-^it. 

^mMzhh. tfz. ZffiXd^xAm^Bitt^-^^j: 

mt-swMtco^m. ^i<iiAim^am±^\'^m<7) 
•mmmm. ^L<ii^<mmiz)5^^x. ms 

(a),|13(b),05(a) atf05 ( b ) t^t" 

wm-i?mif^iix^^i b , itpmx■co%mm■^l,zt■5\^ 

X. ^UT^mmm^:mi-tmmlCh^. t^j:hh. 

m 1 <7)»mmii. #Fifc a i tiMi'ambcr)m^m 
X. ±MiA\nu^BM>,zxhmw^ti^^Fmi>zRi,m^^ 

\\ i<7)«^, mi<r)wmmwmt£mmbLx\i. 

■:P-tc< bi> 2 0 A&±bth Z b X±MX^—t~(7)m 
m^m.X^ .MtL<i±. 4 0 AliLhi^MJf T'#Fii 

^^commttzmmbrmt 
[ 0 0 6 7 ] OT. ^WM<^~mmmiz-y\'^xmmt 
I., 

[0068] *^BHtfe{tl.«^iitjifc LTJi, 

mm^m^:. ^immmmtmmmmmtx. 
mtjm^^i-ii>(ox\ -mm. mimmmM. m 
mwmnm<<z\,i^ mm^MW-tj^h^£imm^^h 
^tTt mmzki. 112 (a) t^ti^fc, as 

2 liO±C. miWSll 1 , -Sttll 2. m2#« 

Mil 3tmm^ixtzmm^i-m=fxm . 'mm 
\i. 9ti:<bmm.mb^pm^:-^th^^^pmm' 
mjk^iih, zzx\ mimmmmbm2m-mMb<n 
uzmi hixtzm.^^pmM<^mm 1 2^z\i, 03 
( a ) (mmm&A 0 (c^^i-j; 3 ^^^r< t tMiam 
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I mmm 1 1 «tcffiM§^i/cm i mm 2 a t , i? 
Mm2mmmmi 3mi>zmm^tLfzm2mmm2 b 

itlf>micOP«ii2ai:m2£DP«Ji2bhtCj* 
tflfz'J'^^j:< t i> 1 0(7)#FJi 1 ^^^^r< t I. 
«T-S>-i.« itL^,^lOl^SiI2afcm2c0»M 

ii2bi:{±. -tiif^ioAtsi^^ni. m2mmm 
( b ) fc^-r J; '3 m^wm-^titinwmm 2 

c. 2dfc. ±iE®l<7)Pfai2a, ^2c0»a«2b 

[0069] *3fiRjiTii. ^fimmm-^^-f^^'-^fLm 

- j; D , m 2 coWfiJi 2 b cOA'y Fdf> .y rx:T.;l-Jr- 

(a) , as (b) , 115 (a) (b) ^ftl 

^■t J; '3 m 1 WWIIl 2 a j; Dm2 2 b ti< 

A> K ^> 7 rx V ^ .1 i; T- . m 2 Himil 

I I 3 flB^<i,<7)^ U TJiACcfeV . I14>^03^EPT-7S 
tJ; 3 ft*^0^g«5 2 J; D t*»Bfl<7)gli§5 1 cO-^ 

tmrnm-^^ < . mm^j:#pM i a^cr>^^ v rmx 
mz. m2mmmmi3mm-r'jT 

-co^s<. mimmmi nicomi«Kffli2a(c 
io, #Fiii awcHtaj6<i>tti.. icoi^, mzM 

mi 3-i}^pmThlb. 113 (a) , 03 (b) , 
135 ( a ) Rtm 5(b) t^-tct a fc. g«*iJ(Cj:t 

03 (a) , E13 (b) , 115 (a) SiW'HS 
( b ) fciS-ri 3 M-fM^»#:«^T1i;, p njg^- 

mi^-ii'&.mt pmm 1 3 fciof^tsjastjgjt^ti-g. MiS] 

CJ, 0.^2 cOPf M 2 b tfOA> K Jf> v rx:7.;^^- 

[ 0 0 7 0 3 -:^-C\ nMlillU pSiiill3tcO 

i6^#*t-&i#, 133 (a) , 133 (b) , 135 

( a ) mm 5(b) (C^ti: p^JI 1 3 

tt«3fff§(.C . frliiJ^cO^ ^ U TKaftJI 2 8 ^gSM 

fi.it-r-\ ±i#L7tpnti^gi5*i, ^^vrrmi^m 
u\ z(^)mmizmi<i.i. us (a) , 03 

( b ) . 05 ( a ) mms ( b ) fcS^t-J: 0 ffitt 



Ji«stT. ^-r 'jTm^i§2 8t,-m2mmm 1 3 
i^tisff^^i^c: fcT-\ #Fii3a< tA^*p«*%M 

tL<li. 03 (a) (c:^t-j:3t. vSttfl2 7rtT-m 

2*«SJi 1 3fflj-c«i>«<?)Jit Lxs.m-^ixrzm2 
mm 2 b LT . ^ A- u T wB^Ji 2 8 m^^ 
ti?>zfc. m<oA-^^\^m2mm2h-mmi}< 
iiii=5rmi^^Jii impi^<^^^uT^Mmmt 

[0071 ] *m<r)~miMmmt lxh, mm 1 </) 
rnmmm^^h^xmmtiii^coxh^ . Mi^m 

Wi, 03 (a) , 03 (b) , 05 (a) S.t/-05 
( b ) fcTK-t i -5 1 . m 1 cOP«ii 2 a J; D t A'y y.^' 

^ -y 7°X:tVl^^-«/jN § V 1 <^^»*J1 2 6^.^1 

1 1 ^zmihz t xh d . m(c. m2»its 
mm isizi, matt. ^ i mmm 2ax*)i.j<y f^' 

^ -yrx,T^;L-^-cO.'h$V->||2<7)iti##:Ji2 9 ^ffiS-t 
^^tt'*l). m23imSll StfcUT. s 

2«#-#(i-Ji2 9 5rtStt-&Ji'^t- ±3*L/c^^UTK 
3ii^)i2 S^^MT. vSttl*^^>MPBTL.T^2«ili»f* 

vSttS 1 2 t tfOPelt , .J Tr*13I*ii 2 8 ^igitl. 

[0072] iOJ: 3 fc. ffittS 1 2 . ^t^<7)ffittJi 
1 2 rtt'ft i> A& Fdf> .y 7°x:t-;Wdf- t^j:m 
1 COI^SH 2 a j; O t^'-fy h'^> -y^-X^t-^W^-cO/hS 

v^M{b»«#:Ji^. vSttJi 1 2 mtim i ^mMwi 
1 1 . m2mmmmmi3izmfi^tx. mmm<7) 

tW'm^7l:*-?tfci'-'T. 04 {a)mm4 (b) 

i^i^ti-m 1 ^mMJiffl 1 1 , m2mmmmm 1 3 (c. 

fittli: 0 i>A<y 7rx;t^;P^-c7)/h$v^lS:iS 

tt^^i:T-\ ^ikmitmix. mtc^mcD'im 

lgl»«Sill 1. attJil2, ^2»^«13 

m.izmm^tLt:m^i>zt5\,^xit. -mmi 2toTtE 
*^>h,i.s 1 mmmm 1 1 c7)a 1 »b*/h$v^jipxi, 
^ fc x\ Amj:mm.xi> o -cffieJiiojeBgMgh 
D - mmmm. 1 1 1 , m2mmm.M 1 3 

izH-L^ix. gttl, #(cft 1 c7)P»l|]f 2 a i 19 i> A 1 
?lHli]t<7)/h$V^ll:iS(tl=ifct\ A 1 ^ttj-Sttili 

tuzmiitz-mmmm-mmt tsi.... 

[0073] WT. *,?|Bfli7)^^ tffl^^^^>i^|,#ltr? 
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[0074] ( u-fm^. mmmm ) ^wm-m 

1 mmmM. m 2 mmmm t x\ mmmm^th 

(a) iZJ^tXolZ. fflOit. ^l^^Jil 1. a 

ttii 2 . ig2W^Ji 1 3 tmm^tit:m^t 
L. s tji, m 1 ^^Ji 1 1 mzm 1 (D%>!f^ vm 

2 6 , m2m^M 1 3rttm2c^3e;y^ KJi2 9 . *J 
iJ'^^r< *>igft^>il. -r^X'c.^K %2ffm0^ HJ12 

6. 2 9fcT\ ffitti&tt;^at^^g}t^WL, mi, 2 

2 5 . m2»«MJi*i'±i5^' y -y VMS 0 Srf iim* 
-ri.Ji^t(i, >r<7)±g|5. Tg|5^'7 -y Fii2 5 , 3 0 i: 
xm^iitii. a'l4il$r#tfflii*\ ^Wt^r-?.« ± 
SB:? 7 -y KJi 2 5 . Tg|5^' 5 -y 3 0 t T", i3^til?t 

^Wrtt^^w vmmnhh, mmmifim&i:i&m 

ff)j<y Tx;twl.'df-//G a N fc mm t*\ ^ 

ximti. 

[0075] :^^mm 1 <^mimmtzi3\ . 0 2 

( a ) ^z^-tX 5 fc. LX. attJi 1 2 1 . s 

i\^comico^;ff^m2 9. m2mm. 

m<,zmLtz^^3 8 0 nmOT^OSttl^fflV^Tt 

[0 0 7 6] C^jfiftS-gJi. ±Kgttii*^*^^i07fe^»jft 
^(r)Xh 0 . -liO^iSSS-tiiKcJ; D tf*^. 

ffl«*i=^#tt*i«^t^-fbt-|>. KiUi- 

Kl^ltTi^lv^Ai. i?^ L<{i:?gtt«Ol^ffliJt, 

;y-f h'l 2 9 1 LTfi. A 1 ^^tjS'fkW^frj&sfflV^ 
kfi. tti.ms (h) , US (a) ^ty^HS (b) C7) 
H^Sjt4 1 1 LTSK-r J: 0 iz. iJ'-^r< t i*^#F 

m&^mM2 7 mmm 1 1 d 
-y7°x^.A'^-t ttzmm2 7k±:^--< K12 
6,29 tcosiff-^^^/jN^ < LT. mmmmti- 

tit, ^^'-^ Vmii. us ( b ) , 125 (a.) RXf 
as ( ta ) {iTSt J; ') tc, 5fc;*--f K12 6 , 2 9<?)^i5 

WMli iU.'<> F^>-yTx^.;ldf_;f,i,j.$<- 
l.,a< , 04 ( a ) .S.l/'04 ( b ) tS^-r J: ^ PfS 



^-ji^^'-^^^Ki-itK ^Kms (b) ^ZTsk-rx 
oiz^ mmm. ^2</)mmm. ■tt^hv^^'^co 

YMifi. m 1 mmx *) t ^-y -y rx^. 

m 1 mmmm\-m^^i-i mmm^'^ Kit 

•r V rx.T-;kdf-- J; D ^J->t5 < -f-|> i t T'\ liC^ 1 m 

mm^ vrm^mmt ix(^mmnmmm-^ 
Ai ^:-^ismim^mmzximik'mitmi 

7"x;tv^df'-^, rtasp*MJiJ;Ot'h$<t-|.^:fc. M 
L < {i. m 1 ^Pt^iJ; D < thZtX\ 

'^t^\zwxfzm-tx%h. f^xhib. ±im»^mz 

<^-g|5. #i L<«i^§|5«A 1 ?lBl.Jt&i*ig|5W^<}; D 

/h$<L.. wizmi<iim2<7)mmxr)h4^^<^ 
hztx'hh. tti. mi<^¥mm^. ^immmm 
'^<r)^7ff^ vmm^fi<r>bmm^z. m2m'9Mmizyt 
^'J■^^{tl.«•^^c^ov^•c, imuzXo^z, %2 

Jl<7)IMi: LTfl:#:Wt{i. I n „ A 1 ^ G a 

J - _ 5 N (0S«, 0</S, «+/3Sl ) >&^fflV^/?> 

zbx\ 1 nittszt^zx6^m!Rm^\ mm 
m^i^m^mtx-miti^mMmmmx'^ ?>mmt 

^rl., i»tC±iB-»:*3 8 0 nm\ikT<^mmm(D^m 

*^-arl.t«i. #*L<{±A Ifl Gai _ ^ N (0<y3 

KJlcOA lIMib/Sii, 3K;^--f KlWN>-F=5f>-yT 

ib^T, 0. 05evy.±;*;#<^rl.a:'3(c (Eg -E 
p SO. 0 5eV) . PS-ri.Ci:>&mLV\ HtUz 
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E g - E p S 0 . 1 1 tl- .I i: T\ Mfcff 

ii^Lfcrn 1 mmmx o i.^^^ •yrx:T.;pdf:_ 

[0078] t!t^l«5K;{f^KJi2 6. m2<7)^y!f-! 
KJ12 9{i:. b'-hi^i^mLKitmUtl^. m-mTM 

-^{di, 03 (a) ^z^txoiz^ w^m27imtsm 
1 co^A'^ Fi 2 6 . ^ 2 co)M-i vm2 9 mMmM 

imi,Zii. ±MA 1 5 Ga-i _ ^ N ( 0 S/S'S 1 ) ^ffl 

yK^>>y7°X^.;l/Jf-E„ Tt^-X^wl'^-Ep t 
it^^lT, 0. 0 5 e Vl.:J.±::^#l,^;i: (E^-Epfe 
0. 0 5eV, JftL<{±Eg -Ep SO. 1 ) t^r-l. 
J;3fc. Ai«it/S^Pffi-r-&. 
[0079] miC0±:^'-( K12 6. m2c7)5fe;SW K« 

29ff)mmtixii. mzm^^tvf. Mmui. i 

Onmm:5/imOTi7)KHT'S.O, mi<ii20n 
ma±.lM mOTOiEHT'S) 0 , t L < 5 0 n 

mJJLh3 0 0nmJilT«0igHfct-'&o ^ilfciO. 10 
nm&.±xa^ Kit LTUfgL, 2 0 nmW±.>-tl, 

[fi](c35 D . 5 0 n mj.ii,±i:i-i, ^ t xmzmmmMWsi 
^mT^^im'fi]i,zhitz>ibxh^, ttz. 5//mOT 

T'ii^-^ Kit L'CatgL, 1 xxm£lTt-3t*^'^}ftt--& 
^^OfM*?:M^i'-$-1i:. 3 0 0 n maTktl Z t X'±<D 

a* ^w.^zn iioKmMzhi. tzt^xh h . 
[0080] ^wm±A'^ YM-ii^mmcomim^m 

±iEA 1 ^ Ga, _ a N (0S/3S1 ) ^fflV^^^tA^ 
ff^ L<. ±IMSftJ^tfcV^T{iA 1 Gai _ N 
(0<ySSl ) ^fflU^ii:*W*L<. ^CO^-ftft* 

Wmi^'iffy^a-^ FJltlliy±fflv^7t^lllfc-t 

mii^ltS^:l.««^2«ii. m2<7J3t;^'W F)12 

t£h. iiltif). --S-:^W KlF*]£7)mii?5li:m2cOl 
iSlibSrM^-l. J; a tLt, a>f=¥> -.•/7'x:^-A-^-. 



[0081 ] <5lJ;iH\ miWmSJI, vSttil. %2m% 

wmmm^fifdm.x. mico^^'-i vmtK mm 
mtm2comt^^i. %2<r>%i]^ Fw^soii 

i;. S4c7)^i:2r*t. ®2<7)Jifc^3tOJi^: ^vSttl 
illtEBLT. miOJ|fcm4£0Jli:^Sttl*>^>«(,^ 
fiatieSLfc^i: LT. A'y Faf^>yrx;tvl.dr'- 

mm\,z\i^ mMm<rm.2(m. w,3m<r>A i 

mmi3 2. y3 3^, ■/gtt«5f)^^>3il.^^li')il. m4i') 
1<7)A 1 mifc/S 1 , ^4J;i?t/h$<-f-|>;i;. /3 1 
>/32. /34>^3fct-|.ifcT\ immAVK^jt 

A 1 iij^cit^A^ <i-tm^Bmmt-fm.mz 
^-mxitf}^ Ymmmh^ttmm.<om 

tc. mmxm^Lx^m.<r)miti'\-^<mthz't 

■hK-^ht-^hX-hh. tfz. ±ie. /3 1>/3 2, /34> 
/S3i:{i:3tC, /3K/8 2. /3 4 </S 3 1 LT. vSttl 

rx:T.;P^-^:*c^ < g#f*^/h^< L. 51^^;^^ 
HJI (miiOJi. m4<:0Jl) ^/Jn$<L. ®iff*2r:^# 

< t- § i t h-^mxh ^nfi. mL< «i±is^^ 'j ra 

A, *c0^i-^P;6^mi:^l.ii:*^^>, /Sl>;32, /34 

>03ftl^tXhl. tfz. 

■t^tf^i::, ±iami--4i^.)l(c|ig/V-f . #)tJi*'-f Fl 

^ 3 li:;i,±T-1«)i2 L T i < , B 1 «S ( H 3 Oil ) i: 

^i(7)jii:ii2coiit^mfc ixmm<^mwM lx 
Ymmsinxi^^w tfz. ^mm<n%ii'^ ym 

±ffi*fr5S;. E^ -Ep so. 0 5e 
V. mm-tik^Ui. FJi^#:c7)^%JMt 

x'owm-h. mm. ai^ i Ga, _^ i n (o< 

/8 1S1) *»<?>^.g,M/I d 1 <7)miiOJi, Al^ 2 Ga 

1 - 5 2 N ( o</j 2 g 1 . ^ 1 =^/S 2 ) t-t^tahm- 
d2 iOm2cOJi, -cmiiOTK;*'^ Fl^<i«-ri.«^t 
{i. A 1 <7)Ti^fflBgyS„ {i, #«fiKacOMJfCJllfi^l|) 
\.tz:m,. /3,n= (di x/3 1+d2 x/32)/(di 
+ d2 ) . X-^t^Kh. 

[ 0 0 8 2 ] ifm^<mj]^ Ym\zii\\X. vStt 
Itjg^X (C^otrO- F^> ■:/7'X^.;l.4r-— < 
^•S ioC, IMWf^-tJrfcGR I Nffljtt LTt J: 

i?*>«§ttl(c3fic>-< tfi^-^TA 1 ffi)3)cih;3*vh$<^r4 
J; 3 tli)t»($-t^^..r tT, GR I Y\imbX%^^ 
UT«7)fiEA^$*^'[S]±t-l>. ;<7:)B#, fflPBim. US 
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mm^zm^xi,. A 1 nmm^'itx. vsttiitjfi^' 

< oTA> F df> •yrx:t-.;i.df-AJ/h^ < J; 3 

m&i-i^xffym. mn£^immm2mm 

v^T. mmzmm%mMiyi^hx^^xi,B:<. m 
Kiimm^zmi^xmrnx-mmn^'^hij 

)j Tcomx^mm±tmmzh^. 
[0 0 83] Mt, mmff)^:9'^vmizm^x. m 

x\ ±iaA 1 ^^tsm-im^mmzxi-^^ih^coM-iti: 
mm Lx , mmi$^Bmm&mmiS,i-i ; t ti-x-^ 

m^Ofli:, ^2iOlfc^xi:tffilLT. ^-ir<ti 
i:,^t<(i^l<7)li:®2c;))ih&l*tfcLTai!(if 

mi±Bbmmxh^AK ntL<ii. w.\(nm/%2 

ffiMtiK A 1 1 Gai _ ^ 1 N ( OSjS 1 S 1 ) /A 
lfi2Gai_^2N(0gjS2gl. /Sl=!ty9 2). 
±l^ft*«tfcV^-C{i:A 1^, iGa,_eiN(0< 
/81gl)/A1^2Gai_a2N (0</S2^1. 

i^-^mmmzx ^^m<r>mftmttimmm 
^^tii. ¥m^w^=Fimt^hi,z\i^ ^mm 

h x'h ^ . mm(f^m<TM?^^h^{z i o ^^crmwn 
m-^xhiiK ^wmzii. 1 0 nmmtth^txh 

0, MtL<\±7 . 5nmJ.y.Tfctl.::i:T1SifBtt*^ 
mZ:U.-o ; i; *^-C- # . Jgfc^f t L < ii 5 n mOT fc -r S 

[ 0 0 84 ] tfc, ^WMcOit:^'^ Fltfcl,->T. 
1|M(^^*»i± , ^^5: < i: t M(7)-m(C K :!l l> C 
t -v U TiOff lij • j±A*^'^ * ■& Ttii^if i L < , 

^mizv-7tmm. ^mz]i-Ttimm. co\>^-f 
tit^vii^w ttz. ^mm<r)±^^ Ymt.zii\,^x\i. 

m>,zii\^x. s*tF-rLTt^<, x\i.m<r)mt 

m2<r)mbX'mt£^ )^-r^h-thi)\ -:^(ck-7'L. 

mt^xmzmmLtz. mL<\i. mm%mtzmm(n 
X 3 ts:m}%^mmmmzii \ ^xm l < « . -^<?) 

Jl- f?iJi.{f» 1 <^mi:ZC:>?* K-TLfc^ii H-Tk-rs 



ti^x^h. mztjtKii. A I mmtcoi&\.^m^z</)?^ 

m-^. T-nm]^~riz2:m^Bmmtmix. ^ 
Mil K-rt 1 1. vStt-fti t ^0 1 ^ D # 1 1 V \ 
iw±. wx.{f. mmmi<nm/m2ff)mtiK a 1 ^ 1 

Gai 1 N (0^/81^1) /Al^ 2 Ga 

1 _ ^ 2 N ( 0</3 2 g 1 . )3 l</3 2 ) CO^IS^^l 

/h$v^m2co«t^ifth'-rLT, ^lioiisrryh' 

-r i: tl. d i; A 1 KJ:bO/Js$ V 2 1 

[0085] Mt, *f&0)1cO3t^'^ Fii^0^tt!f^5F-r 
tov>T, US (b) -118 (d) F-rM^-ft4 
2i:LT5K-tJ:3l-::, ^1 , 2<7)3t;5?W FJl 2 6 , 2 9 

mm. m^z%^-^ Ymnzav^x. 3Kcoim*&m(3M 
-y^^x. m-''x±(r)m$.^mMx^ . mmwitrnm 

It I tzmzmwimz hi>-^x'h 

FJI2 6 i;^2<^3K;^W Fl 2 9 fcT-attJ12 7 ^ 
ttWjt^ii'^^r< t i^LTfcD - ^ i-Az^<ni1A Fl 
c7)^'hffl||^L<{»»^. FlJcOaW^/h^V^ 
JigP • TSII^' 7 -y Fl 2 5 , 3 0 t T^OIf it-C4> X 

%im<mnzwi \:^-^hixtzm^h-^i o , Wimm<r> 

^c7)ig'|413£ff OfflJiCfc V ^Mif^ F -T* &^>^ < 

tt. mmt-tMfifzmm \zmm7m^ 
wmkm^hz. t T\ itm < ^^-tmmxc^ytc^i^. 

h., m#:H<)(.;ii:, Fji2 6. m2<D±i]^ 

YMi 9iziiv^x. m<r)mw-<n'=^'jtx'mmmm'<^ 

mmmmmp^wmm. ^^^imiizm^^mMm^mm 
m.k 0 1 <-r-i. ; fcT'S) I? . attJit3fiv^««*j 

«^fc^rl.. mffWimm.hLXki. IftHS 

101 1 /cm^mtthzhxhh. >r;T\ ±iB 
nmv-7\ w,2a)')t^^ Ym^z%2m%m.m-mm 

[0086] ie^-^ Fll*)T-F-7'l;Sr^fb§itSmi 

tlxii. Mimtix. m^'^ )<sHzt6v^x. vs 
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< timm (42a). ^^mmrmmiz f-ti 

^/h$<-ri.m« (4 2b) , ^^c^<7)gp§S<)5rF-r 

itnmmm (42c). <7)(,^^*-TfcA< . 

^ Klrtt^fcV^T. SeJHi>&>^>c7)SEil*i. 5 0nmm 
•C3KiO«*fiMA^^fgfc * 0 , i!!f t L < {± 1 0 0 n mJa 

mmk^j:i, ^m. m^rmmmi, ryv- 
rmm ammmmmm) & 5 0 nmar<7)mmtt 

•S^i-^ttt. 5 0 nmm±<Z)MJftL, lOOnmOT 
cO^I«i:-ri.Ji-^t.3(l, 1 0 0 nma±comifttl^ 

wm<n%ii^ F « ii^^i^-ttr fflv ^ I, ; t T-*) D . 

itliiHS ( a ) t^-r i 0 A> F^> 7Tx:ts;l. 
vSttiltc5fi-3'< fc^oT/h^ < ^rl> A> Ffflit 
!> ; fc t J; D , ^agP F -r $ ti=5r V ^^M^nSttl 

t,. rvF-rffl^coj^jjicK^mAij,.!., ^g-^t 

FlrtCtSV^T. Bg*mc5p:«tlF-rLir<T 
tts:hhr>Y-r^%^'A F«2rfi£*^-ti:Ti>, 

T y F -Tfis* $ -^f^^mmizii uxi,. '^mw 

zy)^t<. mmm 1 x^t xo^z^ry f -tt- p ti 
Fn^ffMLTt. mtimm^mThmti^y 

■y F]lA^^>WK:MtJ; pM^M^to^'F-r^ti^. 
^(7) J; d D^aftiF-rA^fiK^^fiSJi^ic 

(i, muzx 0 ^zmmi,ZT&.vmmmmwm.^. 

fcT-3fe^a*&ffi«$*Jt^^S&fc^r-l.. ^rfc. 118 
( b ) -as ( d ) *i06 1 . 6 2\t. Fit 

fcfti, F-rM'^^€^^LTV >l,, 
[ 0 0 8 7 ] t/i. ±iSit^'^ Flfcio(tl.l«. ^ 

»F-rcomi, Mif^rftt. mico*^-^ F 

m. ^2a-)itijA Ymtxnmts:{^coh lx{,^< , m 

^rSldtLTi^^tv. Miff, ^ 1 c5D7fe:^?'-^ Fl-Jm 



[0088] (^'^■yFl) *^0J!O-^itmitfeV ^ 

X. mimm.m. ^sttJi, m2#^ii:AJ«Ji§ti 

/S«3iT-\ W. 1 SmM]i*^Ti5^' 7vFii^*L,S2 
»«M«;5)i'±g|5^ y -7 Fii^*t-S.S«***«^^i 
Lrt^v\ Mf4s6<jt{i. H2 (a) t^-tJ;3tc, « 

«x±fc. w, 1 #1^1 1 1 . vSttJi 1 2 . ^2mmm 

« 1 1 Hz-fUi' 7 -x FJi 2 5 , m2«^Ji 1 3 
±152? 9 >y FJl 3 0 . *Si!'^^r< t iigft<?>il. ;ix^>± 
SS, TgP^ 5 -y FH 2 5 , 3 0 i: mmm?^^ls 
m&i^LX\^h. ±S^'9vF12 5. TgE^'^^yF 

•y m^:ttm^mmz-?\^x . imti . 

[0 089] ±g|5. Tg|5^'7':/Fii2 5, 3 0<7)ffljS; 
ii. 113 ( b) , US {a)mm5 (b) C0A>F« 
5i4 1 i^ZTT.ti 0 (c, iSttii (#F1) i D i)A>Fdf- 

^7t±iBb— fm^. immmm^^za^^xmi , 20 

F/1 2 6 , 2 9 ^*-tl.*i-&tii. it^'-f FJffc 
R^^rLXii^iiJ; D:^^ < l-X . Fl 
J; < -r^ . ^Wi. m ■ y >y FJl^^f ^ 

Ym^-^th^\,z\i±mmmt Lxmm^^ 
9v-;Ym\.zm.^hi\.hwm^M^thx\,i.. a 
1 ^^^mmpmmmt. \.<m^t,ii. i n , a 1 

bGai_^_bN(OSa, 0<b, a+bSDT' 
«^^Xl.a-fL!i%*^*!&^ffiV^^>tl§. m\^<\i. In 
«ita*iO«g«iti»ft^fflV^|>::fcT\ I n^-^ 

^mmmm:\t'? v >y FirtT-jtc7)P5iRt i 

t<iiA 1 b Ga, _ b N (0<bSl ) X0:^flim 

im^m»^mv^tzbx\ mmmi^ib. nt^'^ 

±g|S- Tg|5:^7'y Fiifttti'«jtfcfcV^-C, Wm^t"? 
V"/ YMhoM. ^W-mz\i:mM'm/yJ,±%i]A F 

jft^Pai \z^%t£mm^m\^x. mmnzwf 

m^^mim^UzM. A 1 b Gai _ b N (0<bS 

1 ) mt. \.<m\^ioi\.^ FJicoA 1 m. 

fflfiic) Jt/S fctOHT. ^■>>5r< i: t> /3 ^ btOMffi^if /S-f 
J;dfcL. #*L<(ib-^so. 0 5t^r|.J;3t-r 
S i i: •t'+^-^StJT*IIA^iS{tii>f(.S , t , ^ 5 -y F 
Jitc J: §*c0P^15M)li:. 9 y -v FlcOMfft 

mmhm-Lxm-mmmMf&mjEti . 
t-mmmmmxii. 02 (b) (cistiot, 

■■/ Fli?:)A 1 iftiHit ( "^i^mm m 1 <7)PtMlJ; 0 

^)^$ < L T v^7^ z t x\ itmimc'm^xmm^iit 
n-i Ym}L<mxm. ^^m?-). wmx^yv ym^ 
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-ri.it t\ ? 7 -7 KJf c^A 1 jiB^Btt^^N^ < t-i. i t 

[0090] ^WMco^ y >y h'lfi. ±IB^//-f KJii: 

x\ A 1 GaN^rfc-^A 1 ^^^t^mtw^mw-i±. 

*)l>-SW±«OMilT'm:S§-ti-.g. t 7 7 
C 0 0 9 n 5 -y Kfl^^UKT-mi-^^i^tSi. 

-ri. . i 3 \,zmmx'mm-h t . ^-mco^^c 
mm^z^i. mmtLx. mi<r>m 

-ttt'. A 1 fflBgibb 1 ^IS 1 OJih , A 1 ffifigitb 2 

( b 1 * b 2 ) <7.)m20lt ^«Ji L^cfflitiO^WlT 

iA<. >Ic7)t}$A UMitarb l<b2 (OSbU b 

2 S 1 ) t UzmW^b^h t , A 1 «itc7)^#^^ 1 

A l«J:t«/h$V>^2cO]lT-\ ^IcOil^ffMtl.; 

3 1 § L X , Mlcffiit^fflfiKOS^/ 1, m 

'^mMLxi.^vK. 'kft. w>\(nm. m2«Ji^s5(c 
mMmudmxh-^xio%<. iJ'-^r<t^>miw 

S2«S^*-ri,»^. ffii:MffML^^«jitL-C 

ti^x'^htz^. mim>hzii\^xnmb^J:h^■^nh 

Zbmttb^j:^. 

y-y ]^m^mm-hz.bffix^nt.Lvy, .r.ix-, tifg 

^«3t(i. ^' 7 -y Fl<7,vJ'-5: < t t-i5(cia{tl> r t X 

h 0 . Hi L<{i±x^zh\^xmm=^m'^nmi ^ t 



i^mimb. w,2(^mb^^mzwmmLfz^ . 9 
ts:<bi,mimbm2mb^^i-i>m. mmm. 
mzsmb-th. mk^=f-immmhm(r)mbL 
x\i. mmjf^m<nm.^^h^\.zin^<7)mM\imt£ 

hifi. mm\.z\i^ IQnmmb-th^bX'M.n 
iL<{i7. 5nm\!XYb^hZ.brmmtm^zU 
blfi-C^. Mt^ff 4 U < {i 5 n mOTt ^thZ-b 

x\ ii^m^j:mm:btt:ibmth. 

[0 0 9 3] ^y^y HltJi, 'J>-^j:< b t#^«fi^O^ 

±mzY-rixh, mm^zY-7'ixhB^^\ 
tfi. mm.(^^\,zh^:^-^ Ymbnm^z. mmm 
tmim. %2m^^^h^mwx\ mi<zY-r 
Lxi>s,<. x\miff)mbm2ffMbxmts:h Y -r 

IbthfJK -*t-F-TLT. m^TVY-rbL 

tz^mY-rbLxhn^w mm. mtmim/m 

2«1*\ AltiGa,_b,N(OSblgl)/ 
Alb2Gai_b2N(0<b2gbl, bl<b 
2 ) «mgi^^JlMffljiT*§**-^(c. A 1 fflfi!cJ:h^O/J^ 

^\,^m2 (^mt^zTi^tm Y~r l-t . .® 1 coi & r >- k - 

[ 0 0 9 4 ] ^ 7 -y Ha<7)ISff i: LTJiWlcRRg^tl^: 
10nmliLh2//mJilT, 5 0 nm^i 1 //miy 
Ti7)IEHT'Jgfi!4t-|., ^mt. 1 OnmJiULi:-ri.ii: 
T-=>f^'JT^ffl3M>*i'^SgT\ 2;L<mJ.:JlTi:-ri.C:t 
T\ 1^m.<^mtmt. MtCSOnmiyit-t^^t 

(cffli ; b m-t , 1 u mOT t -ri. .r >; -c. iSa^stt 

^<9y -y Kl^ffMtS i t //T'^ 
[ 0 0 9 5 ] r iT\ ±15^' y -y Fl. Tg|5? 7 y YM 
b LTii, ±IBM«;gmfcfci,-iT A 1 i:-%;tsm.im^m 

7 -y Kl fc JiM*!!^:^^ <bh^b t^X^ 

h.^<7^b%. ^-7 7 FliOm%4^*t(i:, In^ 

^ttiv^^ b mjt I < , Kc^K: In ^^-hmm 
■r§fi[6ifc*)'5, vSttJi<7)±KpBj^'7 7Ha& 

^;»;i<«'ftS-l^§t(7)fc^rl., ^7 7 K« 

\zw^^hmmm^bLxm.mzM.^ a itOai.b 

N (0<b<l ) *WiL<fflV>«ll.. 

[0096] ( ^ ^ u Tfflafti < p lifl:^ p*i3=*6i 

>) **BJ(CfcV>T. 03 (b) , US (a) at/-H5 
( b ) av\y YWskA 1 ic^-t j; 3 fc, vSttl2 7rt 

sp - ^ L < mmm^m^z^ ^ u r ^3x^1 2 s ^istt 
7j.it*\ ±iaii§tti^(cfc(t4»i. 2c7)|!tii)i#s^ 

^mVc<nm.^^\>Zii\^XHtLV\ 02 (a) , S13 
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( a ) . US ( a ) m/ms ( b ) (.zifk-fi. U- 

, Sffi5^3K«^c^ J; a fc. 3^7?-^ 2 6 . 2 
9, ^'5'yK125, 3 0^*t-|.1i^c^«-&Wi. 3t 
K Jl 2 6 , 2 9 t vSttl 2 7 1 (Dm. Xii. Sttl 

T-\ i CO^ ^ U Tfriai6)i{i . ^ A- U T ^JSttJl^ L < 
113 (a) . 05 (a) mms (b) iZ^Xo^Z^ 

m2m^mmizmm^tiii^^ u rmoj^m 2 s b tc 

mmmco^A' u rmomm 28atj;'9.m2 smsi 

Mt Lfc«^ tcfc t , ^>5c < 1 1 P T 
<, i^/i«>«?^p^ii:3M)i.^^'JTP^aJ6Ji2s^ 

tx'nmmimzhmmx'^^i><^x'h^. ftt. piw 

[00 97] .r«pfflmi^P*mi6iit LXli, A 1 

Gai_,N(o<c<i) ^ffli,^i>» .iffm. A m 

JtiLc t LXit. y TPmi6Jli: LTWg-tl> J: o 

0. i^c<ia)mmti-iztx%io.mL<ii 

0. 2Ss<0. 5commbi-lZtX'h^. 
=5r«^Wai61fc LTlifi&^-r. 0. 2JiLhT'S>l.fc+ 

^izm'f-mki^ ( ^+ y rcoKa^ ) A^^rSii. ^-^u 

7 -y f'(m^i:&< mixm^^l Z t *>T'# . M 
L < {i c ^ 0 . 3 5 lilTt -tl. r fc ffiff ^rtea^H 
ttT'Jt:RT'#l., tit. ±i23t;^'^ K«^^1--?>*i^Sc 

y r*EBa;«6it t'l. ; t i l < , ±ia^ 7 ki 



^; t-|> i i: T'*§ . V T<Dm&)^iZimcom 

•mtt!:i>i)-hX'hh. ;<7)p|IWmitol«4. *^ 

mmzr^-fi^icm^x. pmmmn^^ 

^yN'y KdfT^ •yrx;^;^^-c7);^# V^=>f ^ y TW3ia6« 

[0098] *^BJOdf ^ y TMa^JiWMff t LT 
Si, iJ'-^:<fc4)l OOnmtiTfcfl.ClfcT.feO. Ut 
l<ii4 0nml:j.TktlZtXhl. Zixli.. A 1 5r 

-ttj^^-ftft^2»*a. immim^mi-^ (a i sr^t^ 
v^) i-zhtKx, ^<)i^&m^iK^<. stpfin^p^x 

1 0 0 nm^jli;tT*^rttKtt§ t . tiyjTftffi 
tni^rJit 0 . IWmmJIV f cO.-:/^;il^if jDSrffi< ; t 
h^^htdsbX-M . 4 0 nmOTT-.fel.i: V tcr)±^^ 
iS:<mtlZtii^tl&X\ Mfc#tL<{i:2 0nmJjlT 

[ 0 0 9 9 ] t/^. *^BJ(7;)g.fl^!f^it£Ji(4.-3R^(cj3^-, 

mmt^ y -y vmb^mz±^if^x o 

y TS:Pflai6t+^^^^^> K:t7-fe ■/ Vt)<^^ttl 
«\ ^^yrSrPmfelSr. ^7-yKJifc(±SiJfcfa(tl. 

'mimtK Ym^^^^hmml'^^z^ 77-y 

KJi*-^SttjlA^'^iltPf LTieM^^i^^i-^tfi, vSttH 
t 7 -y Kil i: iOPsIt . if t L. < ttvS'ftljfiff t^f ^ y 

titzms^zii^ y r^wa^Ji^iSfti. i; jhiB^f ^ y r 
mmzM. mmbpm.'ms^m (^^vr 

m^M) fccOSM. 1 OOnmaT bir?,ZbX'^ 

^urm'^bLxmmi. MtiSftL<«±5 0 0A 
&.Tb thzb x-m^x^ Y y rcrmm>m^b 

vstti^'hsisic^-^ yT^Pfmj6i^i£i-tsii^si 
\±.mmi< mmm m l t m.t hzbx\m 
i,-mx < y r;()W±iirtfcP*T v^kf^hKh.. z co 
k 'J -mrnHzi^^^) r2■Pr^ais6ii^^igl■tl>ii•^H^ 

!i, iSttirtis^optiii. '\mzmi(^mmM{zitKXf<. 

> 'y rx^vU^if-^;*;:^ < tl. tOT-*) 0 . m 
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[0100] ^9tmff)pmmi'mmm i^^ urwa 
^m) ui. Tyv-rxh-^xiy. pM^wm (#» 

tiip m.'j'mkmx'iipmmmt^ v~r^tit i 
t x\ ztiii v~Tti ztT^^ V rmmmimt 

^UTO^fl^SrKi^l.;^:*. »m&X'}^-ri-hZt 

mt u\ mmv~rRt lxh. ii'-^r< 1 1 5 

XI 01 6/cm3£[±F-7°t--&ifct-\ fftL<{i 

1x101 8 /cmsiy^K-r-fi-iiT-io. mia 

^msSlgiJiOS^fc^fc-s-Cii;. 1 X 1 0 1 8 / cm3 UJ, 
±. »iL<iilX10i 9/cm3I,:J.±K-Tt--?.:: 

1X102 1 /cm2 aT'ci-lZbXhl. fSL, p 
M^Mift**^'^ < * I. fc , AVL- 7 lafji^^* # < I. «ra 
l^zh'J. 'ft$^hLXVft^±^tlZbl'Ztchfz^. ■! 

L 0 S«ffiPfi^pS^M««fc -ri. i i: X'h 

tfz. Ty¥--rx'^^OTmmmmj$.Lx. 
hi. 

[0101] *^Bj-c{i:. sm9}-m. mzpmmmiiz 
Rm-^ti. pm^mmii^ v-r^-M: pm^^v rwa 
>ibM^m^^izkx\ mmi,z. 113 (b) atxiis 

[0 10 2] 

imtmi] 

[0103] mmm 1 ] mr. mmt ix.muz 

[0104] («Sl01)ffl^tLT. ^««SfcBit 

«$-y:fcfi-ft:»^#:. ^mmmx'UGaNmm ( 1 

OOAtm) -C^ftS-t^TTtft. mm^mtX. 80 

Cffi^±Mt-rs-tf7r-fTj;0*-S^«M^MOV 
P ESJ£Wtll*I(c-fe 7 h L, 5 0 0r(C LT . h 

iJ^f-;W;*'U'>A (TMG) , Ty^-T (NH3 ) S: 
.fflv\ G a N j; 0 =Sr&y vy 7 rl^^ 2 0 0 A^OMffT'lt 
-ewf*. ^fiSy±(fT, r> F-TiOGaN^ 
1. SumcomX'f&M^'tX. Timki-l. mz. 



Tmmm^zxhy^rm-^x^mwmmix. -? 
xmn^ mm t^i^mm^^mw. :^mmmxuG 
a N ^rWRsm^^x . m\^<7)mmif-o tzm^: ( e 
1.0G) izj:mm^fitzmim^m#m. 

Lx. mm^mmuim, zm. mmMm> 

I urn. •?x^mm2 oum. mam (mm) msum 

X\ GaN (1 - 10 0)lTmbtl. 
[0 105] (A'.y7Tll 02) ±iaGaN«Sc7)± 
fc. SjKS-I 050°CttT. TMG (hU?(i-Jl':^'U 

<>A) , TMA ( hy;><f-;wr;i/5-'>A) , ryE- 

T^MV\Alo. osGao. g 3 N X'Ot'l^^'yy 
rill 0 2^4um(7)mmX-mm^l. ZcDMli. A 

1 GaNcOnMay^i'hMb, Gam-^^j:imim 

^mi^m.b^mx\ ^^yyTMbixmrnti. <x 

[0106] ( niiay^'^ M 1 0 3 ) ^^(Cf#ii>^lfc 
A<-y7Tll 0 2±(:TMG. TMA. T>-^-T, ^ 
|iEti;^'xi: LTv7> 1 0 5 O'CT-S i K 
-rifzAlo. osGao. 9 5 NJ;'9^l.nM3>' 
^'^?^1103^5/^ m<7)Mil-^:-B!c:R§^^l> . 

[0107] {i'y-/m±Sl04) mz. TMG^ 

TMi (hu^f-;Myi/'>A) . ry^r-r. ^ttij 

;^r■xt LTv-^y;*'^^^^. fiS^SO 0°CtcLTS 
iK-7X/iIno. ofiGao. 9 4 N J; '9*l>^'7 
>y:?l»±1104^0. 1 5;amc7)mT-^;ig^|,. 
[0108] ( nfJl^' 7 7 HJl 1 0 5 : TgP^' 7 •;/ FJl 

2 5 ) mz^ 1 0 5 Ort LT, iIi|S[;^';^tTM 
A. TMGRV-'Ty^-T. y\-mWXbLXi/yy^ 
Xirfflvv Si 5:5X1 01 s/cms F-7°t^cA 1 

0. osGao. 9 5 Nj;D^^I.Ajl^2 5AcOMJST■' 
J^!cft$-tJ:. mv^X. ^mwx^k.»^^ TyY--T(r)K 
lo. iGao. 9 NJ;0^:I.B1^2 5AC7)K)fT-fig 

^LT, ^OMffSr^^imi OOHlriDji 

L-cA«tBii««JiL, ^mm. mm-m^) i~^t£ 

1. {iff0. 5//mc7)nM?7 7Kll 0 6^^ft$^ 

Z.(m. T> F-rA 1 GaNcOA 1 ?I^Jt^ LT 

{i. 0. 0 5Jil±0. 3\^xv<^'mxhut. ■^%\,zy 
y-j mb Lxmmhw.mmm»hzbifix'% 

7 5X'h •) . 112 ( b ) t^-r J: -5 nffll^' 7 -y Fl 
2 5 CD A 1 iPmliiUi: , W, 1 OlStMJl 2 a i D 'I '^^ < . 

W.2<r)m.mM2hi.'0{^±^<. it^'^ FJi26J;Dt 
< . A> F^A' ■/ rx.:^-)l^-<r)m.i<zii\^X i> n 
ntiJJi777 KJi2 ScOA-yF^'-vyTx^fyl.-df- 
Ji:. mii7)P*llil2aj;D^/h$<, g2c7)P«fl2b 
X^i>±^<. it^-i F12 6J: Oi::^!^^^^^: 
1.0 nSWWiSOjt«W:3V^T, n(i^'77 
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[0109] ( n§m:^'-! KJf 1 0 6 : T^^A'^ ¥M 

26) mz. nmcoiMimx\ h^wjctma. tmg 

0. osGao. 9 5 NJ:"9=SrSnS7fe;y^h'«l 06 
2:0. 15um<7)mTm^^?>. tt:. nmTMm 

t:¥~rLxi>x\\ :^mMTiizmii^m i <o^mw 

=^^'jrwai6fl. i>myt^-^mii. ms (a) iza 
ux. ^ti^ti. T3m'^ m mi(^mm) 2 
6 . vSttJi 2 7 . u rm^^m 2 s . ±uyt)(f^ f 

1 {m2(0'^mm) 2 9mjELTV^S. 

[0110] (vs-ttii 1 07(27, 1 2)) mz. n 
^m^\ T^m/jxt ixi^yy^-x?:m^\ s i ^5 

xiOi s/crns K-7°L7tAlo. isGa 
0. 8 5 NiD^rSPfMii (^lc7)P|||ii2a) ^10 
OAtJOPIf, TMAR-l/iyyy:^'X^±l!b, rvF- 
rc7)GaNj;i9^r§#F«l a (W) Sri OOAcOMH 
X\ M'tmmmn (^2<7)PtSl2b) ttt. ryH 
-rcOAlo. osGao. 9 5 1 5 0 aWMW 

T\ ( B ) ,/ ( w ) / ( B ) cr)mmm ix , 

#F«jt^SttJIt-tl.. vSttll 0 7{±. 
(B) , #FJ1 (W) (B) / (W) / (B) C0« 
iifr^^OiitmLT, #-*S^#F«ji (MQW) 

S« 2 a J: 0 na:^WS3&sw^^ < . ^2 cOWM 

2 b {im 1 £7)itMJl 2 a J; 0 t nM^M«Jg*vjN$ 
< - A>-HJr> •yrx^./p-^-. A 1 yftH^ait'o^i^^ < , 

[0111] ( p ffliii^ji 1 0 8 : ^ y rm^ 
)^m2 8)mz. nmco-&mx\ iifi;*'xtiTMA, t 

MGR7/Ty'i:~T^:m^\ T^WXtLXCp^M 
S (>'^'P^y^i^X-;lx-7^'":t-v'>A) ^ffll/V Mg 
arl X 1 01 9 /cm3 K-rL?tA 1 0 . 3 Ga 
0 . 7 N J; 0^:1. pffiH^fflSil 1 0 8 1 0 0 AiO^ 

[01123 ( pffllj*;^^ Kll 0 9 : ±^ytff^ HI 

2 9 ) <^fc. 1 0 5 ortcLT. mw^^zTM 
A. TMGS.tA'ryt^TSrfflvv ry h'-^-iOA 1 

0. osGao. 9 5 NiO^rl-piMW KJll 0 9 
^ 0 . 1 5 riKJOMffT-figft ^-t-S . ; CO P M7e;^"-< F 
110 9(i. TyK-rtLT)S*§1i:I.A^\ pM«-T 

10 8, ps^' 7 HI 1 1 omcomm-/)^h 

«M gcT^rat j; 19 , M g 5 x 1 0 1 6 /c m3 
t^rD pMi^Ti^to ttzZ(r)miMMmzMmmizms 



[0 113] (pfJl^'7-yHjll 10 ■.±U9y'y)^m 
3 0) ^V^T. TMAS:±46, CP2 MgSrffll^^T. 1 

0 5 0°C-CMgH-rAlo. osGao. gsNiO 
^r|.fl2:2 5 A<7)JffiJifBg*$-t. Sul-^T, Cp2 Mg 
S:±*^. ryH-TA 1 0 . iGao. 9 Ni: "5=Srl.Jl 
S:2 5AcOJiifTfi!4ft§^i-. -eil* 1 0 GUIS'? 51 LT 
gj«*0. 5//m^@IS^SJ;'3*l.pS;5'7 7HJll 

A 1 iiitsmm^mmwi-. m^z/^yv^^^y 

x^mtfzi^^. Tmm^^-fM--yj(nMiz^< h- 

mmzhi^K ¥iU(,zntxdi,zv-rixhm\ p 
ffji^ 7 -y HJi 1 1 0 ^m^^^m^ttti ztizx-^x. 

9 y -y }im±i^cr,A 1 M^ett^Ailfl Z t i'^X^ I cO 
X\ HJli#:cOSST$*i/h$<t^'9, §f>tA> 

H:^> •yrx^..;l':^-*5-^# <=Sr-l>cOT-\ Ifi^ffiTS 
itl)i:t-^[^^t*^K-*l>« ^'^ic, SlS^t tTl'ii: 
ici ^'7-y Hilg#t»4t§e-'/ H//MS^(cL 
^^'i>c7)J; O^^J'~>jr<, S^g-H«ll:ti.fg<^r?)<, ^ 

ni|J^7-yHJii:|5l«tC, A 1 ^j^iSjii^JrWi 
0. 75T'J>'9. 02 (b) {ir^^tiot, pfflli^^-y 
HJi 3 0 (?) A 1 gB^HiWl. m 1 <^mmm 2 a J: O t'h^ 

<. m<7)mmm2hx>oi>±^<. Ym29x 

i> little , p fflj^' y -y Hi! 3 0 <r»<y H ^> -y 7°X^s;I^ 

3glc7)P*IIM2aj;'9t^h$<. ^2cOP¥lll 
2 b J; 0 i>^^' < , HJi 2 9 J; 0 ^ ^.-If Itt 

4-1.,-, t/^^- pM^f«gls:;7,)J:t$5!cfci.>T, ^A'Ur 
Wjiy5l2S*^, pm^y-yYm3 0l'Oiji<.t^<. P 
ii^'7-y H130;6\ 31:;*'^ HI 2 9 j; 0 . 
2 cJDPfgil 2 b . HJI 2 9 tii^^-^- U TPmJ61 

2 8*^^>cr)^aft)ratJ; ^immxY-r^titz. ^ 
L < tt r y H - TcOffiJt I. , 
[0 114] (pfJni/^^HJll 1 1 ) Sfit, 10 
5 0'CT'\ Pi!!^' 7 -y ¥m 1 1 0 iOit , M g S: 1 X 1 
02 o/cm3 H-rLTtpSGaNiD^I-pMny 
^9hmillil5 0k(r)mW-X^9:^'^h. pM^ 
y^f^Vmil l\±pm.<r>l nxAlyGai _x-y 
N (OSX. OSY. X + YSl ) Tl«fiK-ri.;fc*^T' 
l?^t<{iMg^H-rUcGaNfc-tWf. p« 
ffil 2 0fc*i,fftLv^^-S-y^'jttt*it#;i>tL|>, r? 
y^^' HJI 1 1 l{i:«S?rMB!c-tl.lT'S>.g.cOt\ 1 x 

1 0 1 7 / c m 3 I.:J,±c7)«^ ^ ij T?i.ffi fc t ^ ; /O^'S 

t u\ 1x10 17 ./c m3 j; ^) hm\^bn&tm 

L I '^r- 5 -y ^' ^7)*%! L < •?> fi|H](c S , $ h 
1 3 > -j' H Jic7)|ijt ^ G a N 1 1 /a >: , «ffi«t4 i: 
tLvvt- = -y^;6i'ff )i>ii^-t<=Sr-g). 5J£$l7fi, K 
tE«llrttcBv^T. '>xyN^H*#lim4", 7 0 0'Cf 
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^o^z. ^mmM^tifzm^mmii. 02 (a) 
■tmmi^t^j:^ . tfzm2 ( b > t^-r j; 3 *a 1 ?Ib«h 

2 a j; 0 1 Al vmitcO/jN§ < , #FJ1 1 a J; D i A 1 
?ftH^BitcO^# V \ A 1 ^i^«&fl-tS nffl^' 7 >y KJl 
2 6, pIII^ 7 v SttJi. F«2 6 . 2 

9Srtt^t•m«t^.^^. ^/cn(i3K;iJ?^HJ12 6. pil3K 
;^?WKJ12 9(7)Al?i^Jti,. mic^l»SJl2aj;i5ij 
A 1 m^ltX O/h? < . #FJI 1 a J: 0 i. A 1 vSb^bJ-LJ: 

^y-yYm25, 30<r>A\ m^nmi^:^^ K« 2 6 , 
2 9 J: D < , FJ12 6 , 2 9<7)A 1 galiirt 

ii. m2«p«ii2 b i D i^'h^xmrn^mm-mm 

[0115] J,il±(7)J; 3 {zLxmim^m^i^^^^i: 

ffiSrffMLT, RIE (SIEtt^TTyx.y^y^'-) 
1,^S i C 1 4 ;^'XlcJ; Dx.y-^>^-L , HHC^jR-riid 
nmffiarffMt^^g^ nS:7>.^^ M 1 0 BcO^S 

[0116] MzmLfzx h ^-f 

vDmm^zx'o. simm i^tix. sio^) x 
fzm. m 1 cD^mm i e i ^j±ms^JF^««vx^' ^ 

*^ft, R I E {W.&'^4:^yx.-y-1-yy) ^M(cj; 
CF4 ^'X^ffli,^, 7.t h ij '/i>'y7A -S»(CJ: 

h^^niii. 6/^mcomicoftiiMi 6 1 i 
pm^y^^vmi i k t3j;t/'ps^'5>y Kiii o 

9, pfi7K;^?'>f Kill 1 OcO-i?{^x.yf-y;?-LT. p 

x-y^y^-LT, mmti. 
[ 0 1 1 7 ] u -y h 5 ^ rmm. m i ^ots 

a^l 6 1C0±.*^(>. Z rSft* (it LTZ 1-02 ) 

±t. x.'y-f-yyizxy)miii^tirzpmyt:ff-i vmio 
[0118] m20Mmm i e 2mmk. e o 

OVX-mmth , .ItfOJ; a (CS i O2 

3 0 O'CJiii, ^fi L<tt4 0 0'Ci::^±, SMW 

»ftcoij-j5i^^gi2J.T ( 1 2 0 or.) T-ms-ri-i (c 
j; 0 , m 2 1 (^MmmmmfA ( 7 -y 

») ^znLxmmuz<<.t^hfi^. ^<T)TMiMx.i 



[ 0 1 1 9 ] JXfc, ^:LJ\^y -y t , m 1 c^ffi 
HKl6 1^'j7h:t7ffitJ;DI^St-|.o ^cOitfc 
iD. pMny^^'Mi i l <?)±tK(t^>tLTi-s7t^ 

1 ^oftHM 1 6 1 mt;^nx . pm.^y99 vmtm 

aj^ixS . m±o J; 3 1 LT , H 1 t^-r J; 3 (c. U 7 
;«r^ K« 1 0 9«0^tiiffl) tm2i0ffia)il 6 2*^-^ 
[0120] iOJ;3t, pS^y^S'^'Ml I2f7)± 

fcisw^>fi/:!isn7)«a)ii 6 i*t. mik'^iimk. m 

it^1-i$t. 'ec?)ilffiL/tpS3y^^Mi 1 1 
co^® N i / A u i: O ^1. P mffi 1 2 0 ^ffM-r •?> , 
fILpmSl 2 0iil Q0xim(7)Xh^-f7titLT, 

II 1 ^z^~ti 0 m2cr>umm 1 6 2«±{cSor» 
)t-ri>„ m2cou.mmi6 immk. m^zmia^^fzn 

Mny^^Ml 0 3c7)«t(i;Ti/A 1 
[0121] J^t, n«ffi^ff«'tl>^ci6lCX.yf-y/ 

Lxmm^tifzmTp . nrntit. iDttiLmffi^igft 

■STti^F/rMco^UStTX^ s i O2 fc z r J; D 

5r§iSmft^Jllil6 4^iS(tfcm\ p. n«feJi(CN 
i-Ti-Au ( 1 OOOA-1 OOOA-8000 
A) JrO^fl-IRDtBL (^N°-yh) mffil2 2, 123^ 

mmstt^c. i«B*, sftji 1 0 7«it@{i, 2 0 0 
umcom (^miimzmm.^j:iT\^<^i^) x-h*). « 

^tS (KWfflfll) fc*. S i O2 i: Z r O2 J: 
[0122] tLLsOJ; 3 1 LT , nUffifc pmmt 'kM 

^mi^mm ( Ga NcoMm. n i- o o^r 

t ) Tvs--;K(c^^|iJLT, StA-;K«'>xyN^ii-»iJL 
Tl^-- ::«B§, it«SI*(i;, 6 0 0^un 

[0123] ^V^tfc V>T L-^ l-Mimil I t h *^'6 1 m 
A, mit^^&Jt h*^'3. 8kA/cm2 , md&M3 
6 9 nm(r)3Ig^^|ic01/-if*^A5tf ^>tl. m&X'COm 

[0124] im^m2] mmm i ^zm^x . 
kkTm^ktma. mmmi tnm^zLxu-i'm 

[0125] mm 1 0 7 ( 2 7 , 1 2 ) ) s i H- 

rA 1 0 . 1 5 G a 0 . 8 5 N , IJ* 1 5 0 k^-t,^j:h 
m 1 «»M2 a , T> F-7Tt a N . {Rii 1 0 0 a*^ 
^>^rl.#Fll b, T>'F-rA 1 u Ga, _ „ M 

B-d (a) i)^i^tcim2 commm 2 b ^ miicai l m 

[0126] m2(rMmmc^)A 1 frlsfaitu ^ 0 . 05 
(«Wi?l]li:|31tAl?Ifait) .0. K 0. 15 (it 
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mm) T'*s*^tfev^T, m2commmcDmf-^iUz 
sr ^n^-tim 9,10 t^-r , ii 9 t^-rm 2 ct) 

il«A UFcllJ:hu = 0. 0 5i7)!I#^^-77a, u = 0. 
ltfOBScOS'ft.Sr:;'"^7b. u = 0. 15 (J:b»J) COB^ 

/■OA lliajtu = 0. 0 5£7)Wf^7'97d, u = 0. 

i<^m(r>mti-fyye. u-0. 15 (ibWJ) iOB? 

50A, lOOA. 1 5 0AT'^-fb§-ttT. ##eSrfF 

[0 1 2 7] il9t||A>tll,j;3t. m2<7)|!f^jitOA 
1 ilifliibu 0 . 0 5 ( ^fS^j 1 fc P3 1 ) i: lfzi§^ 
fc- 5l»J 1 1 m tWM 1 5 0 AC7)ft!2t . Mil^ 5 0 
A. 1 OOAbmt^^XhmiM.W^Ll t h t^liSfcAH 
^-ft^i'^^^^i^fci^M^— ffBi^hir^, -U. HI Ot^ 
-r J; 3 m2«|ifgl«A 1 ilB^Bibu ^ 0 . 0 5 (H 

1 1 [5i t ) >: L^c*«-^(c , mtm 1 1 n twM 1 5 

t . ^ < ^-ft L , m 1 mmm t mm t 

ooA(7)ii^fc. m^m^m^t^j:^. mi 

■!&<7)m'fmt^j:mmmhtii>. m-^x. mmmi 
(c*-tj;afc^2coKffijitoAi?i^jtu*>\ mim 

MLX. M««^ig{i{5k^fcmL5^V^#^|*l^c$,|,*^. 

1 (omm t mm tm^ Kn^tix 
<o i^^i^tjrb^T . m 1 mmmx r>i>m2<r>m 

mmmm^:±^ < uzm^iz^ Mmzmi'm^tm± 

[ 0 1 2 8 ] ^2c7)PfMJiOA 1 ^fMl,J:bu 0 . 

lcO«-^tCfcUT. u = 0. OSiOif-^ttiM^rD. M 
if d*i^#<^|,(co^iT. ll9«^-77bi:LT?S-r 

:^r- m^mfglz'^uxii. mi OWyy e tLX^st 
X^^z^WMd <ts:h fcoixT . «^»^dc7J«^~ 

fflrB]*iil^>^il.. u = o. osn^^mtc 

#<=5rO. !|tt. S2^0^{*:li:O=^■7^r-y^*^';';# 
<'Srof^;fct'. lg2#^l*>^>co^-^yTaAig&* 

^mm-m^^tL. m 2 mmM 2 b i<m 2 mm#m 

X "5 4>-A'y Fd;^^ ■yrx:^->l^—ipi^% <^£hZt X\ 

US (b) (ciKtiot. u=o. 0 5ff)m2<Dmmm 

hm2mmmkmmtA\if,M>it. A'>-K^>-y 

7°x;^^;p^-f -J) ■&:«^H;J:b^^T . J; D ^r:t 7 -fe y 



t#;t^.ill>, tJt. #Fl*^GaNf J)l.<7)T\ A 1 
^#tfM-fllft#»f*A^'^)t-g.^2iO|5tMii*iffM§tll, 

mmmcmzx^. m^^mmu^'o . a i m^b 
}tutK 0 . 1 < ^-g. ; i T-\ m^smmzx h 

fih. mwifi±%<^j:hzkx\ mm&±M 

LX\^hZhtpt>. ^m<rmnziih^t^±^<tj: 
^X\^h%><r)b^t^fih, tti. IMLtiio^z^ m 

2mmmizii, ^^uTm^m*^i^#-Fm^m-tt: 
)h<r)x^-^f~t ix<r>mmf'h^zt immLfzif\ 
u = 0 . 1 x'M. %2(mm\,zkhmiB'&Minzi o 
x^~^-bLX(r)mmhmtLfzmt^ihfi. t 

fz. m2<Dmm(^A 1 ?Ifaib*^'*# K^X'^tzZk T\ 

p nm-^m^zhh^^ y TM3M)Ji{ak'(c#w*v^i; 

#;t ^iil i,co<7)mi}^mmn.'itUzZt{zX 
Xv^ht^thtih, 

[0129] mz. MWVc LT. m2«P«iicOA 1 

m.¥Bm}Kmi<^wm.mkmmt. o. i st-*.?,* 
H9to/7 7 c t Lxmrnw^it^^-ttK 

<ti:-)tz:itmmii,z^mix . u=o. ixhh^k 
i^>ixi.<. if^. mio<n^yyftLxm=Fm-^mt 

im-fXd^z. u = 0. lT'*I.Ji^tib^-C. MC« 

[0130] [.mm 3 ] uttM 1 fcfev^T . vsttJi^ 
WTioiiOi:t-i.fli!{i. mmmi mm^zLxv-^m 

[0131] (imm 1 07 (27, 1 2 ) ) S i K- 
TA 1 0 . 1 5 Gao . 8 5 MJI2 0 0 a*^^.^:!, 
^lcOPfls;i2a, TVF-rA 1 o . o 4 In 
0. 0 2 Gao. 9 4 N. Mff 1 OOA*>^,*S#FJi 
lb.T>K-TAlo. 0 5 Gao. s 5 N, ffiJfl 
5 0 A/j»ii>^|)^2«P«Ji2 b ^Jitm L/i*-* 

[0132] %iofiy^ i^-^m^ii. mmm i t^ibist 

#FJit47C?iaA 1 I nGaN^fflC^Tt*^ »S 
a^^tiajarial 1 3 7 0 n mt'SjStTjiSEl&ii L , A 1 

hfih i.<7)co I n ^-ttfi b t j: O^S!)**-'|nI± 
V ^1, fc f>n. Wmm,± 5 0 m A t SlififlJ 1 j; 

ov^Tii. «ffi]l hmmm<^)h(rybmhixUmhz 

[0133] [mm\A ] mmm i tfci,->T . 

OT<7)ii D bthMi , .^*f^J 1 1 |5]«t LTV— f * 
[0 134] (i-gttJil 0 7 (2 7, 1 2) ) Si K- 
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rAl 0. 1 5 I no . 0 1 Gao . s 5 N, MJI20 

0. 04lno. o2Gao. 9 4 JlJIl 0 0 A*^ 

^%|.#F1 1 b . ry F-TA 1 0 . 0 5 I n 

0. 01 Gao. 8 5 liiSl 5 0A:/&^f>*.|.m2<JD 

i^fijf 2 b mmm Lm-Mmpmmmt 
[0135] mtih u-fm^fii. mmm i . 3 tib 

Wi. Ptgli#FlcO^Tt47C?II|cOA 1 I nGa 

ili>cr>t^l^tll. L*^L-S-T-\ »i?ljl-3t 
M^D, 47r;?IiPB^0A 1 I nGaN^ffll,^;t;.h(.'j; 
9 , Pf A 1 G a N h IfzmtMm 1 ~3 D . 

mm^%hhl. iWi, A 1 GaN2rfflV->|>«-&J; 
K)h47tmiB(^A 1 I nGaN&#FJl. ItSifCfflV^ 

[0136] imm 5 ] ^jtfij 1 i,zti\,^x . vSttJi^ 
JiiTcoffi D ti. ma. mmm 1 isi«(c lt r« 

[0 137] (vSttMl0 7 (2 7, 1 2) ) Si K- 
7°Alo. 15 Gao, 8 5 N, MJI2 0 0A*^^>^l> 
^1^0PfM«2a. TVF-rAlo. 0 2Ga 

-r A 1 0 . 0 5 G a o . 9 5 N , lil 1 5 0 A//^ A>^ir 
2 cOPtMl 2 b ^IwmWM L7^:m-«^#FI«ii^7) 

[0138] f#<i.tLl> I— #FiliOA> Fdf' 
-V .7 Tx^v^^•- j&i;^ # < ^ -:> ^ fc t j; 19 . Utig^J 1 

h . cliiii, #FJi<:OA 1 ?fEBl,J:t^:;^c^ < L/t; t J; 
0 . m 2 «PtfiJi i: cO> s- y K 7 -fe -y h ;6vjx$ < ^: D . 

ig 1 »«ai*^A,(o^-v y rmpmnfizmv^hti 
h»imTLfztzi!bb^x.^ixh. tii. mmmst 

mix . "^XAHrttcfcttl.*-?^ -y rc7)#tt{c{f ^. 
'5^>&5:^#<. 47C?Ifim 1 I nGaN*#FJifcffl 

v^^^^tib^T. ^x.jsmmmmzitt^-^-^im 

4tTV>|,/^J6i:#i.A.tL|.. «-oT. #FJi. mi^ 

mmm, m2c7)Ptiiicov>-rii/jHc. i nt a 1 1^-^ 
m^m^^ti, mzMtL<a. ±iim<^i^. ^i'-^< 

t i>#FJi*^- 1 n A 1 t ^#t^a«¥»f*:»> A,^!, 

mktiztx. mMmt:Ki^x. ^^tD(D\^±ti< 



[0139] immme ] mmm i icbv^t , n«3t;$/" 

^ Fil. piMy3t;^''f KJIc7)«2r A 1, Ga i _ , 

tmii. mmm 1 1 i5i«t lx u-^m^^-mi . 
[0 140] x=0. 15 tlx. m2cr>mMMkmi 

IBltA IvIeliJt. {5S'|BltVN>Fdr>-y7''x;t^;lxdf-i; 
tSii:T\ m2»«MJi (S2cO^#:Ji) *^^>c7)df 
■V U T^At^fcitSm 2 (TiWrnm t <r»<~y F :t 7-tr >y h 
3!^/h$<*l.t<:0<7). 113 (b) , 05 (a)ai^05 
(b) fcS^-tiat. png^&gP^^yiAiotaA^tL 
§>Ifc*^^>^7^r•y^ m^-^ < I. i i: J: l>?iA^* 

n izm^m-wmmcnA i w^^^ht^^^ <tirk 
T-\ ±mmmm2<7)Xommm. ^pmrnmco^h^ 

mmmicr)±^, *^»#«ffiT*«'^#ii., ^^'^ f 

^ ') . A 1 iMaliib X ^ . m 1 mmc^A 1 ^laliJrb 

X die, mi c7)mm , ^ 2 mmmc^^ y f 

#:Cfcv^T{±, ^N'yF=¥>-yrx:^s;pdf-2r'h$< 
A 1 ^I^J:b^/J^$ KtlZt *i«^!ittt<7)|6i±fco^*i 

[0141] [mmm 7 ] 1 izaux . -mmf^ 
mm^&.T<^x 0 \,z-tm\t. mmm 1 1 nm.\,z l 

X. 

[ 0 1 4 2 ] IS 1 coptm^ry F-rt-fMLT^o 

fl!j{4Mfe^Jlh^tvSttJltL./c^t-^. PsHiHii!!//! 1 
3m.\}i±%< ts:Umtim htl,W,l cr)imm\,z\i n 

mp^mw Y-rMxxv^h^k ■mm:<m\&\ ^ y- 

[0143] #F/i& s i Y-rxfmLx^(r>mim 
mm 1 1 ii tffittii L/t**^, ^jijv^tz D <7)y— If 

«&^^$irv«^<7)a*i^<^ D . y— ^'S^tfeWi 

T{±, #FJ1& ry F-7-ri>:^;&w^ Lvv^iitifci> 

!>. 

[ 0 1 4 4 ] 05 ( a ) t^-r J; ^ ^llM^#FtfO 

tT. S i F-rA 1 0 . 1 5 Ga 
0. ssN. 1 0 0AO^lc7)»fil2a. rVF-r 
GaN. 5 0A<:0#F«la. Si F-TA 1 o . i G 
ao. gN. 1 0 0A«0|*lgP»Sl 2c. ry F-7°G 
aN, 50A<0#FJilb, TyF-rA 1 0. 05G 
ao. 95N. 1 50A£7)«2cOPf«Jl2b^«StT 

y-if«^ ^#5 1 . mmm i j; o ^.isiima*^'±#i- 
mMzhhfmwj:v-^m=ft}mhfih iii(4. 

rtSP»SilA5|S(tA>^l^C^h--C\ A 1 GaNPfljlCi 

nMzhhfz>^x-hi>t^i^jxh. ttz. 115 (a) 

t^-r J; ^ t . |g 1 COI^S® 2 a i 0 rtSI5P*ffi« 2 c 



(^9) )03-273473 ( P 2 0 0 3 -2 7 3 4 7 3 A) 



A 1 ?MH^Bj:fc&^# Ktht. ^m.m^mMt^j: 'o . a 
mwm.m 2 c as { b ) t^^j; 3 s2«ptM 

Ji 2 b i 0 i> A 1 Sam^/J^? < LT . Fdf ^ -y r 

*E«tg*^ffiTt, -*-c, A 1 i^tsmm^mm 

[0145] [^ffiflajs ] mm 1 ti-3i^-c . us 

( a ) tcs^t-j: a 3K;!f ^ F«^OT<^ J: 3 

m^^xmm-hmt. mmmitmmi>zLxv-^m 

[0146] ( nmit^'A Fll 0 6 (mi <^±^'4 K 
126) ) Al^ Ga, NSrMJfO. 15 tJ.mX'B 

-^Xt'tf^-^T. AllMitxIr, 0. l*^<i,0. 0 2^ 

tmt^^x. mmi5n{zmmm^^^tznm^^4 y 

mmO . 1 urri<Dm. J^S i K- 

rT'»)S L . H 0 «{SiI 0.05// m««« ( Sttilfl 

5 0 n mmm. ^msp^mmM) xrv v~rxm 
m-h. z^x'ii. ^m'm&mmA ym^zh^^x. 

[0147] ( P Fll 0 9 m2<r)yt^'A Y 
12 9 ) ) A 1 Ga 1 _ N^Mff 0 • 1 5 j.imX^^ 

zm, fife*t-|-.fciiEo-tA l«ibx^, 0. 
0 2t^(:>0. 1 ^t^-ft^^i-T. M/i*-[6]«M«? 
-t^ , vSeilfc3a':5'< ttJgoT A 1 ^||a^aJ:b*vjN$ < , J<y 

•y7°x;tVl.^-*vh$ < Lfzpm^:^'^ VM 1 0 

0. 0 5//m (vSttmiJO. OS/^mcOpM, (fiiSK 

) (iryF-TTtML, SDi^M)¥0. 
l/tm<7)«rij:MgF-rT-tM-t.2.« ^<7)B$. 
«at/' P (IW^ P m^^'A H« 2 9 tcfc 
V^T. ^2iOltSSJ;'5tA lilfBJ:b>!P'/h$<, AyH 

[0148] %^tll II»J 1 i>zimi 

X. A ic7)^^mm±mmti>cf)(7)^ us (a) 



[0149] [IS»fiJ9]SDit«lfcfcV^T. vSttil^ 

(^SttJl 107(27, 12)) Si h'-r A 1 
0. isGao. 8 5 N. JiJf7 5A*»^>:5rSBlc7)B 
S12a. T>F-r I no. o2Gao. 9 8 ^ 

jf 1 0 0 AA>^>^i.#Fl 1 b . ry F-rA 1 0 . 1 

Gao 9 N. liJ¥4 5A*^^>^|,m2c;)»S12b& 

«{c«jiu;t*-fi^#pffl^<7)?gttifc^i., sate 
[0150] mmm i o i ^stM i tfev^-c , vsttn 

^iiJ,T(7)3i 0 i;-ri> fl!l(i, mmm l i; |5]«t LT f 
^Si^#Fc^v£tt«t LT. S i F-r 

Alo. 15 Gao. 8 5 N. 7 5AC7)ISl<7)Ptgl2 

a . r> F-r I n 0 . 0 2 G a 0 . g s N . 5 0 AcO 
#Fiil a, S i F-TA 1 0 . 1 Gao . 9 N, 5 0 

k(r)nmmm.m 2 c . r y F-r 1 n 0 , 0 2 g a 

0 . 9 8 N . 5 0 Ai7)#Fii lb. TV F-TA 1 

0. , Gao. gN^ 5 0Ai7jm2(7;|itMfl2 b^Wl 
LTW— f«^^#l.. MattoV^TI&«:S3 7 1 n 
m. Lt'V>ffi«8i[i t h >i)^3 OmA^oa«!%^io^-if■ 
^l^#■^i^^^l.. 

[0151] mmm inns ( b > ^stc^igBgco 

^»^2 0 0(C'?V^TiKHBtl.. iitli. 2 0 0b 

[0 1 52] +;-7t-^t (CIS) i Dtirl>M2 0 iSr 

^Sc7)aS2r 1 0 5 O'CtXm^^. mWL<^9 U 
A--y7ril (H^lt-f) -.m^-^X. -IE, 
m^5 1 0'CX\ S«l±fcGaNj;D^^l.fmj3!<;*« 
^■'y7rl»*^jl 00AC0M)¥Tfi!c«$itl>o icOffiS 

mtcot^i'T-m.-^i:mm^-^ihff)xh^ . mm<^mm 

(c i: o T ti t^Bgt-^ I , Ttifl ( H^lt-r ) : ^ < ■/ 7 r 
Jl^*fA. fiKl 0 5 0°C-r\ T>F-rGaNJlSr 

1. dummmxmm-^^. ryv-r 

mt-^J:^.mmS.f^j:h. nS3y^^'F120 
2 : m^X 10 5 O'CT. Si2r4. 5xl0i8/cm 
3F-rL3tAlo. 0 5 Gao. 9 5 N j; O^rl) nS 
ny^^' FJl («i©±Al) 2 0 2 i2,j.mmWXfk 
^^^t. n(Il|3y^^F12 0 2*^'»l<7) 

*2i#:iii:^l>. vS'SJi2 0 3 : r>'F-7°A 1 

0 . 1 5 G ao . s 5 N i (mi mm 

2a) ^1 OOACT-jMffT'jS^I^-t)-. MV^TT>'F-r 
Alo. 0 5 Gao. 9 5 N<l;0^|,#Fl&3 0AiO 
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#FJii^4ii m^^-f) mmm^sm 

Ji2bi:L-C, Kff4 0A(5DAlo. iGao. 9 
S&M^ JIMif 3 8 0 A<7)^MM.mpmmX 0=5:1. 
^SttS2 0 3mft§ii:&. ZcomM-Cii. US 
(b) fc^-Tidt. I|l£7)»gl2aj:'5t. Aim 

2<:o|^S«2 b J: I? i> A 1 ?mj:b*^:^# < . A'y h-df^^ 
>yrx:tvP^-*^'^#V\ l^gUI^MS (2b=5rfc') m 

&Ltzmm.x-hi. pffl^'5 7KJi2 0 4 :r>K-7° 

<7)Alo. 2Gao. 8 N<i:'9*-SAfl2 04^4 0A 
^OKJf T-jS^§-tt . MV^TM g ^ 5 X 1 0 1 5 /cnt3 F 
-rlfzAlo_ osGao. 9 5 Ni 19^1,8120 
5^2 5ac7)^T-)5K^$^I>. ^LX^tlkcomi'^^ 
SOilL. A«. Bl<?))lllT-S2t5l-foajiL, * 

fit Ai^ 4 0 Ammx-i&m^fzmt^m^mm 
mx'o^^ip imnm^ 9 ^ ki 2 o 4 ^ 3 6 5 acoh 

D t A> y 7°X;tv^^-*^VJ^$ < . A 1 SJIibW 

.'J^s V 2 co^^-mi^m t . piiin > f ji 2 0 

5 :«uV>T. MgSrlxl 02 o /cmS K-TL7tGa 
N i 0 pMn y ^' M 2 0 5 ^ 2 0 0 AcOJlffT 

[0153] mmim, WLm^mMtx-nf. § 'i>fc 

^RUHm*. "^x-A^RjsE^iAitfcV^T, 7 00 

c 0 1 5 4 ] T--V ym. ^yx-^^i^m^fph 

mini. *:±ltfO P fflJ:? > M 2 0 5 <7)«(.CPi 
^ i:m^ L , R I E ( Km±^ :t >x V 
^y^'') ^gT-p(Ii|3y^'^ hm2 0 5ffJ*^(^x.y^>- 
^■■&tfV\ 116 (b) fc^K-ti; a fcn«3>-^'^M2 

0 2c7)^ffi^Sai$-ti:l.. 

[0155] x.yf-y ft±ltJ>l>p|i3y^'^ 
M2 0 5<7){5a'^fflKKJ¥2 0 0A^N i i:Au^-^ 
tsm±^<^P%m20bt. ^<7)P«tt2 0 6(:O±t*' 
^ >'^'fflcOA u J; 0=5:-?. P F«ffi (HS^Ii-^') 
SrO. 5/zmO]iII-C'jefi£-ri.. X^y^y^ti 
Olttb^itJtnifflay^'^' M2 0 2<5Dmfc:{±Wfc A 

1 ?r-^tfnmffi2 0 7^je^LTLED*i^fc L7t, 
[0 15 6] ^iOLED«^{i*:R3 6 0nmiO^i'[.^ 

3fc5-iKL, ±IB^2<7)|^S«^^{t.S>rtT\ M 

[0157] [jrbixi^j 1 ] mmtmnx^^ itz^o 
. mmm ii^zav^x^mi mmo^ a i '&ihtt u 

Sr, »l<7)Wlllt[aItO. 15fcLT,ll9, 10 
^;ixm/7 7 c t 7 f t LT^-tct oiz.m 



[0 158] 

mW.X'3 7 5 nmOTfcV^a®^*c7)^3K»^, 

[HI] *%Hjco-|IM^®icffi.S. r«^«j§^ 

[02] H 2 { a ) a3js^H)5^-^||ff^,tl{'^|,^ji 

mmi:tmtm^mmmxh^ . m2 (b 
A 1 mf&it(^)mm'mm-tmxhi. 

ffijtlrira-r§««HllT-*)0, ms (b) (iiSUJi 

mxhi. 

[04 ] 04(a) &im4 { h ) i±. ii^^mUcti 

[05 ] 05(a) &t/05 ( b ) {i. :^mM(^-m 

[06 ] 06(a) Jlt/06 ( b ) {i*J&HJiO-MI 
?e«WS§^«^^O«««5i^|j^HB■t§«5S^ffif®0T' 
06 ( c ) {i^JitOA 1 fflfiitJtcOggffiSriJJH^-ri. 
0T-*l>, 

[07 ] 'mm^izmi v-^m'i'mMm&^zn 
jet?t^i<5DA 1 mmtc'Mi^^imtmxhi, 

[08 ] 08(a) (i:*^ajco-^M»FJJCf^l.^^ 

izmi>^<ymm4 ii:^.tm^Bxh'o . 08 

( b ) -08 ( d ) !±#l(cfc(tl,^WmSco^Mftii 
J£«#S^J^^-riijt0T-*|. . 
[09 ] *^Bj5c7)-^Sgff^.^X$>2. r«^fcfcV> 

•c. m2mmcoA I if^§,tttmmcomtizmm 
mwMu h c^^'(b*s^-r«ie0T*i.. 
[010] :^mcr)-mmmx'h h r «^ tfc 

V^T. m2c7)»MSc7)Aliga^BitfciiJ¥c7)MWC^tt-l. 

m^m^ffi^t^^mmx-h ^ « 

[ff^tfOlMBB] 

1 ■ - -#^1. 2 ■ • - mm. 2a ■ ■ -IIICOB 

ai. 2b ■ ■ • m2<mmm. 2c, 2d- - -nu 
mmm. \ i ■ ■ ■mimmmm. 12-- -imm. 

13- ■ -^22»mMl, 25- • -Ti^^'^-vK. 2 
6 ■ • ■ Tii^t^W Kl (.»li')7fe;^W Kl) , 28 ■ 
■ ■ Pii^^|Jrp^iii61. 29 ■ ■ -IMit^'-i HI 
{m2(7)it;ff^ VM) , 30 • • -igP^^-yKil. 4 
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0- ■ -WJl;^, 41 ■ ■ -A-yK^Jt, 
c7)^20»Mltfc}tl>Al?fcH^BJ:L 51 • ■ -t^mcO 

§^^UT«ffiAS&. 53 ■ ■ ■a*c0^2«^^ 
c7)yN>K«3t, 1 0 1 • ■ ■ 1 0 2 ■ ■ ■ >N'-y7 

rl. 1 03 ■ ■ ■ nfflay^^J'hJl. i 04 ■ ■ • ? 
yvm±M. 105- ■ • n{||^'7-yFl. 106 ■ 
■ • nm^:ff-{ Kfl, 10 7, 27- • ■ ^gttJ■. 1 0 

8 ■ ■ • pffl!i«^fflaj6Ji. 10 9- ■ ■ pmm-i H 



if. 1 1 0 ■ • ■ pli^'7'yF«. 1 1 1 ■ ■ ■ pffln 

Nil, 12 0- • • pmm. 1 2 1 • • ■ nm 

ti. 1 2 2 ■ ■ ■ pA"v HmS, 1 2 3 • • • n^N°v K 
16 2- ■ • m2C0Umm (iSai) . 1 64 • 

■ ■ ffiSM. 2 0 0- ■ ■ mm^. 2 0 1 ■ ■ • a 

2 0 2 • • ■ nffl^^ urmm. 203- • ■ ^g 
204 • • • pm^^vTmwsbm. 205 • ■ 

• Pil^^ UTttJ&l. 2 0 6- ■ • pVM. 207 ■ 

■ ■ nmm 



[HI] 




(a) 





~^-P 2c 
1 I 2b Iblla 2a 26 



2d 2c 2a 
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(63) )03-273473 ( P 2 0 0 3- 2 7 3 4 7 3 A) 
[010] 




